














































































Turbo Pascal Programming 


S10M Scratch ’n Win Rebate! 

Turbo GameWorks® 

Also recently released, Turbo GameWorks 
is what you think it te “Games” and 
“Works.” Games you can play right away 
(like Chess, Bridge and Go-Moku), plus 
the Works—which Is how computer 


of game theory are there for you to learn 
You can play the games “as is” or modify 
them apy which way you want Source code is included to let you 
do that, and whether you want to write your own games or simply 
play the off-the-shelf games, Turbo GameWorks will give hours of 
diversion, education, and intrigue. George Koltanowskl, Dean 

writer, author, and twice 
Champion of the Blue 

Ribbon Pairs, wrote, “Nowplay the world’s most, popular card 
game—Bridge... even program your own bidding and 
scoring conventions.” Suggested retail; $69.95. Use a $10.00 
Scratch ’n Win Rebate and you’re talking an incredible $59.95! 
Minimum memory: 192K 


Turbo GameWorks' Chessboard 


Hiflh' BeS 


$10.00 Scratch ’n Win Rebate! 


Turbo Graphix Toolbox® 

It includes a library of graphics routines for 
Turbo Pascal programs. Lets even 
beginning programmers create high- 
resolution graphics with an IBM, Hercules,” 
or compatible graphics adapter. Our Turbo 
Graphix Toolbox includes all the tools you’ll 
ever need for complex business graphics, 
eaqy windowing, and storing screen images to memory. It comes 
complete with source code, ready to compile. Suggested retail 
$69.95, but with a $10.00 Scratch ’n Win Rebate, only $59.95! 
Minimum memory: 192K. 


$10.00 Scratch n Win Rebate! 


Th®^Seri ence! 

tearninfl 

Turbo Tutor ® 2.0 

The new Turbo Tutor can take you 
from “What’s a computer?” through 
complex data structures, assembly 
languages, trees, tips on writing long 
programs in Turbo Pascal, and a high 
level of expertise. Source code for every¬ 
thing is included. New split screens allow 
you to put source text in the bottom half 
of the screen and run the examples in the top half. There are 
quizzes that ask you, show you, tell you, teach you. You get a 400- 
page manual-which Is not as daunting as It sounds, because 
unlike many software manuals, it was not written by orangutans. 
Suggested retail: $39.95. Use a $10.00 Scratch ’n Win Rebate and 
you’re down to an unheard of $39.95! Minimum memory: 192K. 



Recognition for Borland International has come from business, trade, and media, and includes both product 
awards and awards for technical excellence and marketing. 

— America’s Cup. Coming Soon! 


How to use Scratch ’n Win Rebates 

It’s really simple. You purchase the product between 9/5/86 and 3/31/87, and 
return the license agreement along with dated proof of purchase and your rebate 
card. We’ll mail you a check for $10.00 on single product purchases or a check for 
$15.00 when you buy an advertised "bundle”—which means our Turbo Pascal 
Jumbo Pack, or Turbo Lightning and Lightning Word Wizard, or Reflex: The Analyst 
and Reflex Workshop, or SideKick and Traveling SideKick. (Restrictions do apply. 
See Official Rules on back of Instant Winner card). 




















Turbo Pascal Programming 


$10.00 Scratch ’n Win Rebate! 


Turbo Editor Toolbox '“ 

iSfoMtt c00E released, we called oxjt new 

lP^ L| *hclu® eDI Turbo Editor Toolbox a “construction 

■ m ~J g Jfc set to write your own word processor.” 

■ ijj|iHgSSB ^ eter P^dt 1181111 °f ^ Magazine 
covered it pretty well with, “A ‘write 
■ - ‘■■Bp-11 your own wort processor’program for 
. | Wm intermediate level programmers, with 
lots of help in the form ofprewritten 
procedures covering everything from word wrap to pull-down 
windows.” Source code Is Included, and we also Include Micro- 
Star, a M-blown text editor with pull-down menus and window¬ 
ing. It Interfaces directly 
with Turbo Lightning to 
let you spell-check your 
MicroStar files. Jeny 
Poumelle of BYTE 
magazine said, “The 
new Turbo Editor 
Toolbox is the Turbo 
Pascal source code 
topst about anything 
you ever wanted a PC- 
compatible text editor to 

do.” Suggested retail: $69.95. Use a $10.00 Scratch ’n Win 
Rebate and you’ll get all this for only $59.95! Minimum 
memoiy: 192K. 


$10.00 Scratch ’n Win Rebate! 


Turbo Prolog'" 

^HEBJpp : “Borland International Inc. is 

gunning onto the fast track in the 
artificial intelligence and engin- 
eering-languagewftmre race, 
riding aboard a new $99 Turbo 
SPiSEi! Brotg, ” says T° m Schwartz in 

nmmm jEftflfnm Electronic Engineering Times. 

I And so we are. Our new Turbo 
Prolog has drawn rave 
reviews—which we think are 
well deserved-because Turbo Prolog 
brings 5th-generatlon language and supercomputer power 
to your IBM PC and compatibles. Turbo Prolog is a high¬ 
speed compiler for the artificial intelligence language, 

Prolog, which is probably one of the most powerful 
programming languages ever conceived. We made a 
worldwide impact with Turbo Pascal and you can expect the 
same results and revolution from Turbo Prolog, the natural 
language of artificial intelligence. Danyl Rubin, writing in 
AI Expert said, "Turbo Prolog offers generally the fastest and 
most approachable implementation of Prolog. ” Suggested 
retail, $99.95. Use a $10.00 Scratch ’n Win Rebate and that 
goes down to only $89.951 Minimum memoiy: 384K 
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MicroStar file directory 
accessed by pull-down menu 


Borland’s Business Productivity Programs: 

Reflex: The Analyst Analytical database manager. Provides complete, new look 
at data normally hidden by programs like 1-2-3® and dBASE.® Best report generator 
for, and complement to, 1-2-3. 

Important new addition to Reflex: The Analyst. Gives you 22 
different templates to run your business right. 

SideKick" Complete RAM-resident desktop management includes notepad, dialer, 
calculator and more. 

rig SideKick x Electronic version of business/personal diaries, daytime 
organizers; works with your SideKick files; important professional tool. 

SuperKey' Keyboard enhancer. Simple macros turn 1000 keystrokes into 1. Also 
encrypts your files to keep confidential files confidential. 

Borland’s Electronic Reference Programs: 

Turbo Lightning Works with all your programs and checks your spelling while 
you type\ Includes 80,000-word Random House® Concise Word List and 50,000- 
word Random House Thesaurus. Forerunner of Turbo Lightning Library™ 

Includes ingenious crossword solver and six other word 
challenges. If you’re into programming, Lightning Word Wizard is also a development 
toolbox and the technical reference manual for Turbo Lightning. 


Technical Specifications: 

TURBO PASCAL 3.0 Minimum memory: 128K; includes 8087 and BCD features for 16-bit MS-DOS and CP/M-86 systems. 
CP/M-80 version minimum memory: 48K; 8087 and BCD features not available TURBO DATABASE TOOLBOX Minimum 
memory: 128K. CP/M-80 minimum memory: 48K. Requires Turbo Pascal 2.0 or later TURBO GRAPHIX TOOLBOX' 
Minimum memory: 192K. Requires PC/MS-DOS 2.0 or later, Turbo Pascal 3.0, and IBM CGA, Hercules Monochrome Card or 
equivalent TURBO TUTOR 2.0 Minimum memory: 192K. CP/M-80 version minimum memory 48K Requires PC/MS-DOS 
2.0 or later and Turbo Pascal 3.0. TURBO EDITOR TOOLBOX' Minimum memory: 192K. Requires PC/MS-DOS 2.0 or later 
and Turbo Pascal 3.0 TURBO GAMEWORKS' Minimum memory: 192K. Requires PC/MS-DOS 2.0 or later and Turbo 
Pascal 3 0 TURBO PROLOG' Minimum memory: 384K REFLEX: THE ANALYST' Minimum memory: 384K. Requires IBM 
CGA, Hercules Monochrome Card or equivalent. Works with Intel's AboveBoard-PC and -AT; AST's RAMpage! and RAMpage! 
AT: Quadram's Liberty-PC and -AT; Tecmar’s 640 Plus; IBM’s EGA and 3270/PC; AT&T's 6300 and many others. REFLEX 
WORKSHOP' Minimum memory: 384K. Requires Reflex: The Analyst TURBO LIGHTNING' Minimum memory: 256K. Two 
disk drives required. Hard disk recommended LIGHTNING WORD WIZARD' Minimum memory: 256K. Requires Turbo 
Lightning Turbo Pascal 3.0 required to edit source code SIDEKICK' Minimum memory: 128K. TRAVELING SIDEKICK' 
Minimum memory: 256K. SUPERKEY * Minimum memory: 128K. *For IBM PC, AT, XT, PCjr and true compatibles only, 
running PC/MS-DOS 2.0 or later. 


All Borland products are registered trademarks or trademarks of Borland International, Inc. or Borland/Analytica, Inc. Turbo 
Lightning Library is a trademark of Borland International Inc. AST TurboLaser, RAMpage! AT, AdvantagePremium, 
SixPakPremium, 3G Pak and RAMpage! are trademarks of AST Research, Inc. Lotus 1-2-3 is a registered trademark ot Lotus 
Development Corp. dBASE is a registered trademark of Ashton-Tate. IBM is a registered trademark of International Business 
Machines Corp. Random House is a registered trademark of Random House, Inc. Hercules is a trademark of Hercules 
Computer Technology. CP/M is a registered trademark of Digital Research, Inc. Traveling SideKick is not in any way 
associated with Traveling Software, Inc. of Seattle, Washington. Copyright 1986 Borland International. BI-1075C , ^ 
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Borland’s award-winning 
software is the best Holiday present 
you can give yourself or anyone else 


A ny one of these Holiday presents 
.could save your marriage, 
career, reputation and quite 
a few bucks. 

When you give or get any 
one of these Holiday presents, 
eveiy day’s a Holiday, because 
you’re giving or getting long- 
lasting software that’s a tot more 
welcome to the Woman in your 
Life than vacuum cleaners, egg- 
beaters and ugly earrings. And the 
Man in your Life would rather have 
Turbo Prolog," Reflex,® Reflex Work¬ 
shop," Turbo Pascal,® Turbo Lightning' 
or SideKick® than socks, ties and 
wrong-size shirts. 

Turbo Prolog takes you by 
the hand into the brave new 
world of Artificial Intelligence 

Artificial Intelligence is no substitute for the human 
brain (well, most human brains; you make your own list), 
but it is a fascinating new field, and we’re leading it with 
our 5th-Generation Turbo Prolog. In fact, people are telling 
us that Turbo Prolog is ‘The most exciting product thqy’ve 
seen this year" So see it for yourself. Give it. Get it. You 
deserve it. 

Turbo Pascal wins PC World’s 
1986 World Class PC Award for 
‘Programming Language’! 

Give someone our Turbo Pascal “Jumbo Pack,” but 
keep some of the precious pieces for yourself 



Give them one, maybe two kinds of 
Holiday Reflex action! 

Adam B. Green, InfoWorld’s highly re¬ 
spected columnist, says “Everyone agrees 
Reflex is the best-looking database they've 
ever seen.” Peter Norton of PC WEEK says, 
“The next generation of software has 
officially arrived.'' And now, with our 
brand-new Reflex Workshop, which 
includes 22 instant ways to run your 
business well, you can give someone 
both programs and just about 
guarantee them a Happy well-run 
New Year! 

Turbo Lightning wins the 
1986 World Class PC Award 
for “Most Promising Newcomer’’! 

Solve your gift-giving and spelling problems now 
with Turbo Lightning 

While you use SideKick, Reflex, Lotus 1-2-3® and most 
popular programs, Turbo Lightning proofreads as you write I 
If you misspell a word, Turbo Lightning will beep at you 
instantly, and suggest a correction for the word you just 
misspelled. Press one key, and the misspelled word is 
immediately replaced by the correct word. And if you’re ever 
stuck for a word, Turbo Lightning’s thesaurus is there with 
instant alternatives. Perfect gift for everyone who reads and 
writesi 

Attention SideKick users! 

Your SideKick now has a sidekick! 



There’s so much in there—Turbo Pascal, Turbo Tutor,® 
Turbo Database," Turbo Graphix,® Turbo GameWorks,® Turbo 
Editor®—you can probably give someone else one or two of 
them. (Just keep the ones you don’t have already and make 
the rest thoughtful, really inexpensive presents for 
someone’s Turbo Pascal library.) 


If you’re going anywhere for the Holidays, you’ll 
need a Traveling SideKick 1 
It’s the electronic organizer for this electronic age— 
a professional binder, a software program and a report 
generator—a modem business tool that prints your even 
changing appointments in daily/weekly/monthly/yearly 
form. Your appointments, phone list, address list, meeting 
schedule, travel itinerary—even your mailing list—can be 
kept up-to-the-minute correct and with youl (SideKick 
Owners: All your files translate instantly to Traveling 
SideKick.) Traveling SideKick is electronic, so it’s good for 
this year, next year and all the next years after that—it’s 
not a dusty old diary that dies Dec. 311 


/ 










Borland’s Instant Winner Game 



Scratch this card now and you could instantly 
win 2 free round-trip airline tickets to Australia 
for the America’s Cup Race! 

First Prize ($10,000 value!) includes 
$ 10,000 "**“■ accommodations for two in Perth, Australia 

during the final America’s Cup races, which _ $ 6,895 

start January 31,1987. See America win it 
bank after our only loss in 134 years! There’s 
more than one instant winner in Borland’s 
Instant Winner Game, because you could win one of two new $6,895 4-WD 
Suzuki Samurai convertibles, ^ ora$4,995ASTTurboLaser™ 
printer, or a $4,499 Toshiba T3100,™ or a 

$2,399 Toshiba T1100™ Plus, or a $595 

AST SixPakPremium™, or a $69.95 Traveling SideKick,®or 
any one of hundreds of other Borland products—and at 
the very least a Borland Rebate Coupon, 
good for $10 off any single product or $15 off 
any bundled product offer! 





$4,499 


$69.95 


See Official Rules on the back of this card for details. 


Don’t delay! There will be a second-chance drawing for the trip If not claimed by 12/30/86. There’s also a second-chance drawing for the two Suzukls If not claimed 
by 2/26/87. All rebate coupons are good for products purchased 9/6/86-3/31/87. Product prices above are suggested list prices. 



Second-Chance 

Sweepstakes 

Entry! 

We’re running two Second- 
Chance Sweepstakes drawings 
to award the trip and cars. 

They will be won by some¬ 
one—it could be you! Fill in the 
entry coupon and mail it now. 
Winners will be notified im¬ 
mediately, because the final 
America’s Cup races start in 
Australia on January 31,1987, 
and you’ll have to pack 
in a hurry. 

(You will need a valid passport and the ability 
to comprehend Australian versions of the 
English language.) 

Name_ 

Address_ 

City _ 

State_Zip_ 


Rub the silver box to reveaUwhether 
you win a prize or get a rebate coupon. 
Then fill iruthe second-chance entry 
blank to the right. 












OFFICIAL RULES - BORLAND INSTANT WINNER GAME 

1. NO PURCHASE NECESSARY: To participate, you may obtain a game card inserted into the October, November, December, or January issue of the following magazines: PC World; Byte; PC Tech Journal; PC Magazine. You may also obtain a 
game card by mailing a self-addressed, stamped envelope to. Borland International Game Card, P.0. Box 870, Wilton, CT 06897. (Washington State residents send self- addressed envelope) Limit one game card per stamped request All requests 
must be received by January 15, 1987. 

2. TO PLAY: Remove the rub-off area on the game card to reveal what prize or rebate offer you have obtained. 

3. PRIZES/REBATES: Beneath the rub-off area one of the following prizes may be revealed: TripforTwo to America's Cup Races or $10,000; 1986 Suzuki 4W Samurai Convertible or $6,895; ASTTurbo Laser Toshiba 1100 PortableCom- 
puter Toshiba 3100 Portable Computer AST Sixpakpremium; AST Advantagepremium; AST3GPak; AST Rampage; AST Rampage AT; Free Borland Product or you may obtain the following rebate offer $10 rebate offer on any individual product 
or $15 rebate offer on any single advertised Borland bundle (See rule #11 for prize details.). 

4. PRIZE CLAIMS: If you obtain one of the prizes stated in Rule # 3, sign your full legal signature on the game card and send via certified mail (copy should be made for your records) along with your name and address to: Borland International 
Prize Claim, 196 Danbury Road, Wilton CT 06897. All prize claims must be received or postmarked by February 15, 1987. (See Rule #12 for Trip for Two to America's Cup exception.) 

5. REBATE CLAIMS: Rebates are good for products purchased from September 5,1986 through March 31,1987. The $10 rebate is good for any individual Borland product and the $15 rebate is good for any advertised Borland software bun- 
din To receive your rebate you must return your completed license agreement from the manual this game card and dated proof of purchase to: Borland International Game Card Rebate, 4585 Scotts Valley Drive, Scotts Valley, CA 95066. Upon 
receipt of the license agreement game card and proof of purchase, Borland will send your check Rebate is not valid with any other rebate or promotion offered directly from Borland. 

6. VERIFICATION: All game materials are subject to verification. Game materials are void and will be rejected if not obtained through authorized, legitimate channels, and may be rejected if any part is reproduced, counterfeited, torn or altered in any 
way, or if materials contain printing, typographical, or mechanical errors. Decisions of the Redemption Center are final. Game pieces from any game other than the Borland Instant Winner Game may not be used in this game. 

7. CONDITIONS OF PARTICIPATION: Material submitted becomes the property of Borland International The submission of game pieces is the sole responsibility of the individual seeking verification who is solely responsible for lost late; or 
misdirected mail. All taxes, registration and inspection fees are the sole responsibility of the verified winner. Winners may be required to execute an affidavit of eligibility and name and likeness publicity release. By participating in the game you accept 
and agree to be bound by these rules and the decision of the Official Redemption Center which will be final. 

8. ELIGIBILITY: Participation is open solely to residents of the United States 18 years of age and over, except employees and agents of Borland International service agencies, and individuals engaged in the development production, or distribution 
of game materials, The Merritt Group, Inc. and their immediate family or members of their households. Void in Vermont and where prohibited by law. 

9. GAME SCHEDULE AND AWARD OF PRIZES: The Borland Instant Winner Game will commence on or about September 5,1986 and end on January 30,1987. It will officially end, however, when all game pieces are distributed. Verified 
game prizes will be awarded within thirty (30) days from the date of their receipt for verification at the Official Redemption Center. A major prize winners' list can be obtained by sending a stamped, self- addressed envelope to: Borland Instant Winner 
Game Winners' List PO. Box 7089, Wilton, CT 06897. 

10. ODDS CHART: The odds of winning prizes are based upon obtaining the one rare game piece among the applicable number of game pieces. 


PRIZE 

Qty. 

1 

Total Value 

Odds of Winning 

Trip for Two to America's Cup or $10,000 

$ 10,000.00 

1 in 6,458,000 

Suzuki 4W Samurai Convertible JA or $6,895 

2 

$ 13,790.00 

1 in 3,229,000 

AST Turbo Laser 

1 

$ 4,995.00 

1 in 6,458,000 

Toshiba Portable Computer 

2 

$ 6,898.00 

1 in 3,229,000 

AST Memory Boards 

25 

$ 15,025.00 

1 in 258,320 

Borland Products 

1,000 

$149,000.00 

1 in 6,458 

OVERALL TOTAL 

1,031 

$199,708.00 

1 in 6,264 


All remaining game cards will contain a $10 rebate good on any individual Borland product or a $15 rebate good toward any advertised Borland software bundle. 

11. PRIZE DETAILS: Trip for two to America's Cup Races (or $10,000) will include coach seating round trip airfare on regularly scheduled commercial airline from San Francisco, California to Perth, Australia and up to two weeks hotel accom¬ 
modations in Perth, Australia plus $4,500 spending cash. Winners will be responsible for obtaining visa, passport and all other travel documents. Trip does not include meals, taxes, excess baggage charges and other hotel charges. Minor must be 
accompanied by parent or legal guardian. 

Suzuki 4W Samurai Convertible JA Standard Equipment Package (or $6,895), verified winner will be responsible for all registration, insurance, and licensing fees. AST Turbo Laser; Toshiba Portable Computer Model # Til 00; Toshiba Portable 
Computer Model # T3100; AST Memory Boards and Free Borland Products are non-substitutional except by sponsor due to product availability and all warranties and guarantees are subject to manufacturers terms. All prizes are non-transferable 
Winning consumer is responsible for all local state and federal taxes. 

12. SECOND CHANCE SWEEPSTAKES: There are two Second Chance Sweepstakes drawings scheduled to be conducted on December 31,1986 and February 28,1987. Random drawing from all entries received by December 30,1986 
will award trip for two to America's Cup Races (or $10,000). Random drawing from all entries received by February 26, 1987 will award two (2) Suzuki 4WSamurai(or $6,895). All remaining prizes that are unclaimed after February 15, 
1987 will remain unclaimed. Send entry to: Second Chance Entry P.0. Box 870 Wilton, CT 06897. 

If you have any questions concerning the Borland Instant Winner Game, calk 1-800-451-4471. 
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Turbo Pascal Programming! 


$10.00 Scratch ’a Win Rebate! 

Turbo Pascal 9 3.0 

“For the IBM*PC, 
the benchmark Pascal 
compiler is undoubtedly 
Borland International’s 
Turbo Pascal, ” says Gaiy 
Ray of PC Week. We and 


more than 500,000 other 
people around the world 
think Mr. Ray got that 
right. Since launch, Turbo 
Pascal has become the de 
facto worldwide standard 
in high-speed Pascal com¬ 
pilers. Described by Jeff 
Duntemann of PC 
Magazine as the 
“Language deal of the 
century’’ Turbo Pascal Is 
now an even better deal 
than that—because we’ve 
included the most popular 
options (BCD reals and 
8087 support). What used 


$10MO Scratch 'n Win Rebate! 

Turbo Database 
Toolbox’" 

A perfect complement to Turbo 
Pascal, because it contains a 
complete library of Pascal 
procedure that allowB you to 


search and sort data and buM 
powerful database applications. 
Having Turbo Database Toolbox 
means you don’t have to re-invent 
the wheel each time you write a 
Turbo Pascal program It comes 
with source code for a free sample 
database-right on disk. The 
database can be searched by key 
words or numbers. Update, add, or 
delete records as needed. Just 
compile it and it’s ready to go to 
work for you. (Shore Sails has 


ws#* 5 * 8, 

to cost $124.95 Is now 
only $99.95! You now get 
a lot more for a lot less: 
the compiler, a completely 
integrated programming 
environment, and BCD 
reals and 8087 support- 
all for a suggested retail 
of only $99.95. And with a 
Scratch’n Win $10.00 
Rebate, you pay only 
$89.95 —which really is 
the “language deal of the 
century”! Minimum 
memory: 128K. 

Build Your 
Own 


I want 

lUlD the best! 

For credit card orders 
or the dealer nearest you 

call (800) 255-8008 

in CA call (800) 742-1133 
in Canada call (800) 237-1136 
Copies Product Price Totals 


more than 


700 boat 


rigs in their 
Database 
Mm See 
frontpage 
story.) Suggested retail: $60.96. 

With a $10.00 Scratch ’n Win Rebate 
check back from us, only $59)95! 
Minimum memory: 128K 


_ Turbo Pascal 3.0 
w18087 & BCD 
_ Turbo Pascal for CP/M-80 
_ Turbo Pascal & 

Turbo Tutor 

_ Reflex: The Analyst 

_ Reflex Workshop 

_ Reflex & Reflex Workshop 
_ Turbo Prolog 

— Turbo Database Toolbox 
_ Turbo Graphix Toolbox 
_ Turbo Tutor 2.0 

_ Turbo Editor Toolbox 

— Turbo Game Works 
_ Turbo Lightning 

_ Lightning Word Wizard 

_ Turbo Lightning & 

Lightning Word Wizard 

— SideKick 

_ Traveling SideKick 

_ SideKick & 

Traveling SideKick 
_ SuperKey 
_ Turbo Jumbo Pack 


$99.95 

69.95 


125.00 $ 
149.95* $ 
69.95* $ 
199.95* $ 

99.95 $ 

69.95 

69.95 

39.95 

69.95 

69.95 

99.95 

69.95 


149.95 

84.95 
69.95* 


69.95 

299.95 


Amount enclosed $ _ 

Prices include shipping to all US cities. 

Carefully describe your computer system: 

Mine is: _ 8-bit _ 16-bit 
I use: _ PC-DOS _ CP/M-80 

_ MS-DOS _ CP/M-86 

My computer's name and model is: 

The disk size I use is: □ 3/2 □ 5W □ S' 

Payment: VISA MC Money order Check 

Credit card expiration date _ t _ 

Ca/tf* I I I I I I I I I I 

I I I I II I I I I 


CODs and purchase orders WILL NOT be accepted by Borland. 
Outside USA make payment by bank draft, payable in US 
dollars drawn on a US bank. 

*Limited Time Offer 

NOT COPY PROTECTED 
60-DAY MONEY-BACK GUARANTEE 

II within 60 days of purchase you find that this product does 
not perform in accordance with our claims, call our customer 
service department and we will gladly arrange 
a refund. 


BORLAND 


4585 SCOTTS VALLEY DRIVE 
SCOTTS VALLEY, CA 95066 

INTERNATIONAL (408) 438-8400 TELEX: 172373 

For Canadian credit card orders 
or the Canadian dealer nearest ^ tvw ‘ 
you, call (800) 237-1136 


























Btrieve: 

The Programmer's Choice. 


W hen you're serious about application 

development, there's just one choice for file 
management: Btrieve. With what Computer Language calls 
"near mainframe functionality 1 ", Btrieve sets the file 
management standard for PC applications. With Btrieve 
loaded in your PC, your programs can use simple 
subroutine calls to retrieve, store and update records. 




B-tree 

based for high 
performance . Performance 
is all-important , especially as 
your database grows. That's 
why Btrieve implements the 
b-tree file structure—the 
fastest , most efficient method 
of accessing data. 




C0B01 ruciW* 

Interfaces to C, BASIC, Pascal, 

COBOL. Don't waste time 
programming in awkward fourth generation 
languages! With Btrieve , simply use the languages 
you know best—and write applications the right 
way. Over 15 language 
interfaces available. 


Multi-user versions for 
LANs and Xenix. When your 
applications need to network , count on 
Btrieve. A single version runs on all DOS 3 
LANs , including IBM PC Network and Novell Advanced 
Netware. Btrieve is also available for Xenix and 
multitasking operating systems such as MultiLink 
Advanced , Microsoft Windows and IBM Topview. 


Built-in security 
features. Lock up sensitive 
data with Btrieve's password protection and 
unique data encryption scheme—especially 
useful in local area networks. 



Help is 
just a phone 
call away. 

Need technical 
support? You've got it! 
Btrieve users receive 30 days 
of unlimited phone support at no charge. This 
"Direct Connect" policy is renewable for a full 
year at low cost. And try SoftCraft's free 
bulletin board for technical tips , seven days a week. 


Fault tolerant. Btrieve 
insures against database dis¬ 
asters. Two levels of fault 
tolerance guarantee data 
integrity during accidents or 
power failures—even if 
lightning strikes. No extra 
programming required. 




Thorough documentation , easy implementation. Getting 
started with Btrieve is easy: the manual is packed with examples of 
every Btrieve function in BASIC , Pascal , COBOL and C. 


Database queriesreport writing. Add Xtrieve ™ to your Btrieve 
applications for a fully-relational DBMS. Xtrieve's menu-driven 
interface gives your users the on-line query capabilities they 
need—without programming. Add 
our report writer option to produce 
custom reports and forms. 


Xtrieve 


No royalties. 

Need we say more? 


Btrieve 



SoftCraft 


P.O. Box 9802 #917 Austin, Texas 78766 (512) 346-8380 Telex 358 200 

Suggested retail prices: Btrieve, $245; multi-user Btrieve, $595; Xtrieve, $245; multi-user Xtrieve, 

$595 (for report generation, add $145 for single-user and $345 for multi-user). Available from SoftCraft 
and selected distributors. Requires PC-DOS or MS-DOS 2.X, 3.X, Xenix. Btrieve is a registered 
trademark and Xtrieve is a trademark of SoftCraft Inc. 1 From Computer Language, November 1985. 
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RT PC: The Refining of UNIX 98 


Underlying Connections 126 


RT PC: A SIGNIFICANT DEPARTURE / THOMAS V, HOFFMANN 

For the first time since it introduced the PC, IBM has developed a dramatically different microcomputer. This article and the . 

four that follow it are a careful analysis of the components—hardware and software—that comprise the RT system. 56 

RT PC: AN ARCHITECTURE APART / THOMAS V HOFFMANN 

The RT differs from the traditional PC most markedly in its architecture. An enormous virtual address space, a new 32-bit 
microprocessor, and highly integrated hardware and software offer system capabilities well beyond those of a PC. j L 

RT PC: THE INSULATING LAYER / RICHARD M. FOARD 

The software environments for the RT contribute to the overall novelty of the system. Separating the hardware from the 

operating system is the Virtual Resource Manager, a realtime execution environment and virtual memory manager. 7 U 

RT PC: THE REFINING OF UNIX / RICHARD M FOARD 

IBM has embraced UNIX System V as its operating system of choice for the RT. The Advanced Interactive Executive takes 

UNIX a few steps further, however, vastly improving the system—and marking a milestone in UNIX’s coming of age. 98 

RT PC: THE NEARBY AT / THOMAS V. HOFFMANN 

Old ties are hard to break, none more so than favorite and familiar software. With its AT Coprocessor Option, IBM is trying 
to accommodate PC software by making the RT two computers in one: a virtual memory RT and a standard AT. 118 


UNDERLYING CONNECTIONS / J SCOTT HAUGDAHL 

Anticipating the arrival of IBM’s Token-Ring Network, prospective users can begin to plan and install the IBM Cabling 
System, the underlying wiring system that will pull together all the key components of the local area network. 


126 


RECONSIDERING BASIC / MARTY FRANZ 

BASIC compilers have been denigrated for being too unsophisticated for developers and too difficult for novices to use. In 
recent months, however, several new and improved implementations are attracting attention from serious programmers. 


142 


END-TO-END DESIGN, PART 2 / RICHARD ANGELL 

The review of P-CAD’s PCB-3 continues with an examination of its layout end, which automates the design and production 
of printed circuit boards. As an end-to-end CAD system for the PC, PCB-3 is a reasonably good, first generation product. 
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PRODUCTIVITY 


TOOLS 

From Opt-Tech Data Processing 


Opt-Tech Sort 


TM 


ALL NEW Version 3.0 features even faster sorting, 
record selection, output record reformatting, 
dBASE III files, comma delimited fields, and much 
more. This high performance sort/merge/record 
selection utility can be used as a stand-alone program 
or called as a subroutine from most languages. 

Supports unlimited filesizes, multiple input files and 
fixed or variable length records. Many special file types 
are supported including Btrieve and dBASE. Up to 
nine sort control fields (ascending or descending), all 
common data types supported. Output files can be 
combinations of full records, keys or pointers, subsets 
of the input file fields, and literal values. 

Written in assembly language for high performance. 
Example: 4,000 128 byte records sorted to give key 
and pointer in 30 seconds. $149. 


On-Line Help™ 

A comprehensive utility for adding help windows to 
your programs. It provides efficient utilities and 
routines for interfacing your programs with the help 
system routines and help message libraries. 

Help windows are displayed in a fraction of a second. 
You have total control over the contents of the window, 
its size and its position on the screen, including the 
display and border colors. 

On-Line Help can be interfaced with interpreted Basic 
and all popular compilers. $149. 


Scroll & Recall 


TM 


Allows you to conveniently scroll back through data 
that has gone off the top of your display screen. Up to 
27 screens of data can be recalled or written to a disk 
file (great for documenting systems operations). 

Allows you to easily recall and edit your previously 
entered DOS commands and data lines without re¬ 
typing. 

Scroll & Recall is very easy to use. It’s a resident utility 
that’s always there when you need it! $69. 


All programs IBM PC/XT/AT & MS-DOS compatible. 
Visa, M/C, AMEX, Check, Money Order, COD 
or Purchase Orders accepted. 

Quantity and Dealer Discounts Available 

To order or to receive additional 
information write or call: 

Opt-Tech Data Processing 

P.O. Box 678 - Zephyr Cove, NV 89448 
(702) 588-3737 
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Here’s why you should choose 
Periscope as your debugger... 


You’ll get your 
programs running fast. 

“It works great! A problem we had for three 
weeks was solved in three hours,” writes 
Wade Clark of MPPi, Ltd. 

You’ll make your 
programs solid. 

David Nanian says, “I can’t live without it!! 
BRIEF, a text editor my company wrote, 
would not be as stable as it is today without 
Periscope.” 

You’ll protect your investment. 

We won’t forget you after the sale. You’ll get 
regular software updates, including a FREE 
first update and notice of later updates. You’ll 
get technical help from Periscope’s author. 
And you’ll be able to upgrade to more power¬ 
ful models of Periscope if you need to. One 
Periscope user writes, . . your support has 
won over even the heart of this hardened 
programmer!” 


You deserve the best. 

Thousands of programmers rely on the only 
debugger that PC Tech Journal has ever 
selected as Product of the Month (1/86). You 
owe it to yourself to find out why, first hand. 

You can try it at no risk. 

You get an unconditional 30-Day, Money- 
Back Guarantee, so you can’t lose. 

Start saving time and 
money now — order 
toll-free, 800/722-7006. 

Use MasterCard, Visa, COD, or a qualified 
company purchase order. As one user puts it, 
Periscope is “one of the rare products, worth 
every penny!” 

Periscope I, software, manual, 
protected memory board 


and breakout switch .$295 

Periscope II, software, 
manual, and breakout 

switch .$145 

Periscope II-X, software 
and manual.$115 


PERISG||PE 


Add shipping - $3 US; $8 Canada; $24 else¬ 
where. Ask about air shipment if you can’t 
wait to get your programs up and running! 


The Periscope Company, Inc. 

(Formerly Data Base Decisions) 

14 Bonnie Lane, Atlanta, GA 30328, 404/256-3860 


P.S. Watch for Periscope III, the new 
hardware-assisted debugger with real-time 
traceback and breakpoints! 
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Hardware 




LEADING 
EDGE MH-30 

3 Speed 80286 • 1.2MB Floppy 
30MB Seagate 4038 H.D. 

Mono Monitor 
1 Year Warranty 


PANASONIC 600 

8086 CPU • TWO 360KB Floppies 
Hercules Graphics Amdek 310A 
6 Slots • 640K 
20 MB Seagate H.D. 

1 Year Warranty 



TOSHIBA 
TIIOO plus 


$1695 


2 720KB Drives 
8 hr. Battery • 


640K 


CALL 


l 


Software 


Command Technology 

SPF/PC 

162 



Computer Innovations 

C-86 

279 

Aldebaran Labs 


Introducing C 

99 

Source Print 

57 

C to dBase 

129 

Alpha Computer 


Cl Probe 

189 

ACS Time Series 

419 

Cl ROMPac 

139 

For-Winds 

75 

CompuView 


Forlib-Plus 

52 

Vedit 

112 

Scientific Subroutine Pkg. 

254 

Vedit Plus 

174 

Strings & Things 

52 

Creative Programming 


Arlty 


Vitamin C 

135 

Expert System Dev. Pkg. 

269 

VC Screen Forms Designer 

83 

File Interchange Toolkit 

45 

Custom Sftw Systems 


Prolog Compiler/Interpreter 

729 

PC/VI 

125 

Prolog Interpreter 

319 

DataLight 


Screen Design Toolkit 

45 

C Compiler 

47 

SQL Development Package 

269 

Developer Kit 

77 

Standard Prolog 

84 

Data Base Decisions 


Blaise 


Periscope 1 

245 

Asynch Manager-C 

131 

Periscope II w/NIM Breakout 

112 

Asynch Manager-Pascal 

131 

Periscope ll-X 

91 

C Tools 

99 

Data Management Cons. 


C Tools 2 

81 

ZView 

195 

C Tools Plus 

134 

David Smith 


EXEC Program Chainer 

75 

Codesifter 

95 

Pascal Tools 

99 

DES Systems 


Pascal Tools 2 

81 

The Hammer 

172 

Pascal Tools & Tools 2 

134 

DeskTop Al 


Runoff Text Formatter 

45 

dBx dBase-C Translator 

319 

Turbo Asynch Plus 

81 

dBx dBase/C Translator (XENIX) CALL 

Turbo Power Tools Plus 

81 

DeSmet 


View Manager-C 

199 

DeSmet C w/debugger 

139 

View Manager-Pascal 

199 

DeSmet C w/debugger & Lg Case 

189 

Borland 


Digitalk 


Reflex 

99 

Methods 

67 

Reflex Workshop 

49 

Smalltalk/V 

85 

Reflex & Reflex Workshop 

149 

DWB 


Turbo Database Toolbox 

49 

The PROFILER 

91 

Turbo Editor Toolbox 

49 

EcoSoft 


Turbo Gameworks Toolbox 

49 

Eco-C 

84 

Turbo Graphix Toolbox 

49 

Essential Software 


Word Wizard 

49 

C Essentials 

82 

Turbo Lightning 

75 

C Utility Library 

135 

Turbo Pascal w/8087 & BCD 

68 

Essential Graphics 

204 

Turbo Prolog 

69 

Fifth Generation 


Turbo Tutor for Pascal 

29 

FastBack 

139 

Word Wizard & Turbo Lightning 

99 

Gimpel 


C Source 


PC Lint 

105 

Basic C Library 

133 

Greenleaf 


Catspaw 


Greenleaf Functions 

132 

SNOBOL4 + 

81 

Greenleaf Comm Library 

132 


GSS 


LMI 


Graphics Development Toolkit 

369 

CFORTH 

235 

Kernel System (DOS) 

369 

Logitech 


Kernel System (IBM RT) 

639 

Logimouse C7 

84 

Metafile Interpreter 

229 

Logimouse C7 w/PLUS 

99 

Plotting System 

374 

Logimouse C7 w/PLUS & Paint 

139 

Solutions Chart 

235 

Logimouse w/PLUS & CAD 

159 

Solutions Plottalk 

235 

Modula-2/86 Compiler 

63 

Solutions Terminal 

235 

Modula 2/86 w/8087 

99 

Impulse Engineering 


Modula2/86 PLUS 

144 

Fortran Addenda 

86 

Modula 2 Library Sources 

84 

Fortran Addendum 

144 

Modula 2 Make Utility 

26 

IMSI 


Modula 2 ROM Package 

177 

TurboHalo 

81 

Modula 2 RunTime Debugger 

57 

Laboratory Micro 


Turbo-Modula Translator 

43 

PC/Forth 

114 

Modula 2 Utilities Pack. 

43 

PC/Forth Plus 

204 

Modula 2 Windows Pack. 

43 

Adv. Color Graphics Support 

75 

Lugaru 


Enhanced Graphics Support 

154 

Epsilon 

162 

8087 Support 

75 

Mansfield Software 


Interactive Symbolic Debugger 

75 

KEDIT 

104 

Native Code Optimizer 

154 

Personal REXX 

104 

PCTERM 

75 

Mark Williams 


Software Floating Point 

75 

Mark Williams MWC-86 

296 

Lattice 


Let’s C 

57 

C Compiler 

289 

Let’s C w/csd Source Debugger 

115 

C Compiler w/Library S.C. 

544 

MDS 


C XREF Generator 

38 

HELP/Control 

104 

C XREF Generator w/S.C. 

154 

Media Cybernetics 


C-Food Smorgasbord 

97 

Multi-Halo 

215 

C-Food Smorgasbord w/S.C. 

189 

MetaGraphics 


C-Sprite 

135 

MetaWindows 

135 

Curses Screen Mgr. 

95 

MetaWindows Plus 

195 

Curses Screen Mgr. w/S.C. 

189 

TurboWindows 

65 

dBC 

189 

MGIobal 


dBC w/Source Code 

379 

CCS MUMPS Single User 

52 

LMK Make Facility 

144 

CCS MUMPS Multi-User 

369 

RPGII Compiler-No Royalty 

631 

MicroFocus 


Secret Disk 

92 

Cobol Workbench 

3399 

SideTalk 

92 

Level II Cobol 

CALL 

Text Management Utilities 

92 

COGraphics 

215 

Top View Tool basket 

189 

COMath 

165 

TopView Tool basket w/S.C. 

385 

Forms-2 

265 

Z-80 C Cross Compiler 

385 

Level II Animator 

CALL 

Z-80 C X-Compiler w/S.C. 

779 

Level II Sourcewriter 

CALL 

The Librarian 


Level II Cobol for Novell 

1759 

GrafLib 

CALL 

Micro/SPF 

155 

PlotHi 

CALL 

Professional Cobol 

2355 

PlotHP 

CALL 

Pro. Cobol Multi-user RunTime 

439 

LifeBoat 


MicroHelp 


Run/C 

98 

Peeks n Pokes 

38 

Run/C Professional 

179 

Inside Track 

52 



MACH 2 

62 




















TOSHIBA 

3100 


80286 • Gas Plasma Screen 
10MB H.D. • 640K 
720KB Drive 


MACH 10 


CALL 


Performance Enhancement Board 
with Windows 
& Mouse. 


$399 


Microsoft 


Raima 


Software Channels 


QuickBasic 2.0 

69 

dbQuery 

CALL 

ALICE 

67 

Basic Interpreter (XENIX) 

259 

dbVista single-user 

155 

Software Garden 


C Compiler 

289 

dbVista single-user w/S.C. 

424 

Dan Brinklin’s Demo Program 

61 

Cobol Compiler 

479 

dbVista multi-user 

424 

Solution Systems 


Cobol Compiler (XENIX) 

759 

dbVista multi-user w/S.C. 

839 

Brief 

CALL 

Cobol Tools 

199 

dbVista 1-user w/S.C. (XENIX) 

419 

Spruce Technology 


Cobol Tools (XENIX) 

299 

dbVista multi-user (XENIX) 

419 

FirsTime for Turbo 

65 

Fortran Compiler 

209 

dbVista multi-user w/SC (XENIX) 

839 

StonyBrook 


Fortran Compiler (XENIX) 

559 

RDS 


The WATCHER Profiler 

52 

LISP 

169 

C-ISAM 

196 

STSC 


Macro Assembler 

94 

Informix (DOS) 

669 

APL PLUS/PC 

439 

Bus Mouse 

119 

lnformix4GL (DOS) 

829 

APL PLUS/PC Spreadsheet 

149 

Serial Mouse 

129 

InformixSQL(DOS) 

669 

APL PLUS/PC Tools Vol. 1 

229 

Sort 

139 

Informix (XENIX) 

829 

APL PLUS/PC Tools Vol. 2 

119 

muMath & muSimp 

189 

lnformix4GL (XENIX) 

1259 

APL PLUS/UNX (XENIX) 

750 

Pascal Compiler 

189 

InformixSQL (XENIX) 

829 

Financial/Stat. Library 

209 

Pascal Compiler (XENIX) 

499 

Reiia 


Pocker APL 

75 

Tech. Ref. Encyclopedia 

99 

Cobol 

829 

StatGraphics 

599 

Windows 

68 

Roundhiil Computer 


Summit Software 


Windows Development Kit 

349 

Panel 

225 

BetterBasic 

159 

Morgan Computing 


Ryan-McFarland 


BetterBasic 8087 Support 

81 

Advance Trace 86 

135 

RM/Cobol (XENIX) 

975 

BetterBasic Btrieve Interface 

81 

Opt-Tech Data 


RM/Fortran (XENIX) 

589 

BetterBasic C Interface 

CALL 

On-Line Help 

115 

RM/Cobol 

665 

BetterBasic RunTime Module 

219 

Peerless 


RM/Cobol 8X ANSI 85 

975 

Sunny Hill 


Scientific Subroutine Library 

135 

RM/Fortran 

389 

TurboProfessional 

45 

50 MORE: Fortran 

96 

Santa Cruz Operation 


TaskView 

57 

Phar Lap 


Complete XENIX System 

1049 

True Basic 


386 Debug 

135 

XENIX Development System 

519 

True Basic w/Converter 

105 

Phoenix 


XENIX Operating System 

519 

True Basic w/Converter/RunTime 

189 

Pasm86 Micro Assembler 

143 

XENIX Test Processing Package 

149 

Advanced String Library 

42 

Pdisk Hard Disk Utility 

143 

Lyrix 

479 

Asynch Communication Support 

42 

Pfantasy Pac 

859 

Networks for XENIX 

519 

BasicA Converter 

42 

Pfinish Performance Anal. 

244 

SCO Professional 

685 

Btrieve Interface 

42 

Pfix-86 Program Debugger 

138 

Scientific Endeavors 


Developer’s Toolkit 

42 

Pfix-86 + Symbolic Debug 

244 

GraphC Mono 

215 

Formlib 

42 

PforCe C Library 

279 

GraphC Color 

289 

Hercules Graphics Support 

42 

Plink-86 Overaly Linker 

244 

Shaw American Tech. 


Sorting & Searching 

42 

Plink-86 + Enhanced Linker 

349 

APT 

335 

RunTime Module 

99 

Pmaker Make Utility 

79 

Soft Advances 


TurboPower Software 


Pmate Macro Text Editor 

142 

DSD86 

62 

T-Debug 

52 

Pre-C Lint Utility 

188 

DSD87 

85 

Turbo EXTENDER 

65 

Ptel Binary File Transfer 

143 

Softcraft 


TurboPower Utilities 

79 

PolyMake Make Facility 

75 

Btrieve ISAM Manager 

189 

Visual Age 


PolyOverlay 

75 

Xtrieve Query Utility 

162 

Codesmith-86 

105 

PolyREF Complete Utility 

175 

Rtrieve Report Generator 

73 

Wend in 


PloyREF Single Language 

105 

Btrieve/N Networks 

459 

Operating System Toolbox 

81 

PVCS Version Control Sys. 

319 

Xtrieve/N Networks 

289 

PCNX Operating System 

81 

PVMFM Virtual Mem Mgr. 

144 

Rtrieve/N Networks 

149 

PCVMS 

81 

R & R Software 


Software Bottling 


XTC Text Editor with Source 

81 

Janus/ADA C Pack 

85 

Flash-Up Windows 

65 

Wizard Systems 


Janus/ADA D Pack 

779 

Screen Sculptor 

92 

C Compiler 

365 


In California: 


( 800 ) 843 - 


Customer service: 

( 415 ) 322-0686 

Send mail orders to: 
Code Blue 
508 Waverly Avenue 
Palo Alto, CA 94301 

Terms & Policies 

1 . 20-day money back guarantee 
on most products. Merchan¬ 
dise must be returned in 
resa able condition. Call 

for details. 

2. Shipping info: On orders 
over $100, we ship free UPS 
2nd day air. On orders under 
$100, shipping is $5. 

3. Prices subject to change 
without notice. 

4. Delivery subject to product 
availability. 

5. P.O.’s accepted from qualified 
institutions. 

6. After 20 days, products can 
only be returned for repair or 
replacement. On products 
not covered by the money 
back guarantee, they can 
only be returned for repair 
or replacement. 

7. VISA and MasterCard 
accepted. COD available at 
an additional cost. 


*On all orders over $100 
to destinations east of the 
Rocky Mountains. 

















elcome to Paradise. The MS/PC-DOS software 
source that caters to your individual programming 
needs. 

Discover the Many Advantages of Paradise... 
Lowest price guaranteed. 

Only the latest versions of all products. 

Large inventory of popular products ready for 
immediate shipment. 

Product evaluation literature available. 


Special orders —If you don't see your product 
listed, call. 

30 day money-back guarantee —We will refund 
your money for products returned in fully resalable 
condition within 30 days of purchase. Please ask for 
details when placing an order. 

ow much extra would you expect to pay for all this 
special service? At Paradise, it's yours for the asking. 
Call our toll free number—1-800-445-7899. 

Our software pros are ready and waiting to help you. 


We’ll Match Any Nationally Advertised Price. 



LIST 

OURS 
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LIST 

OURS 




C UTILITY LIBRARY 

185 

135 

VIEW MANAGER 

275 

199 

ADVANTAGE C+ + 

$ 495 

CALL 

DATA WINDOWS 

225 

159 

VITAMIN C 

150 

135 




ENTELEKON COMBO PACKAGE 

200 

169 

VC SCREEN 

99 

84 




C FUNCTION LIBRARY 

130 

109 

ZVIEW 

245 

189 

C-86 COMPILER 

395 

279 

C WINDOWS 

130 

109 




C-86 PLUS COMPILER 

497 

CALL 

SUPERFONTS FORC 

50 

43 




DESMETC COMPILER 



ESSENTIAL COMM LIBRARY 

185 

139 




W/SOURCE LEVEL DEBUGGER 

159 

145 

W/BREAKOUT DEBUGGER 

250 

199 

BYSO LISP 

395 

CALL 

LATTICE C COMPILER 

500 

294 

GREENLEAF FUNCTIONS 

185 

134 

EXPERLISP 

495 

445 

W/LIBRARY SOURCE 

900 

545 

GREENLEAF COMM 

185 

134 

IQC LISP 

300 

269 

LET’S C 

75 

58 

THE HAMMER 

195 

149 

GOLDEN COMMON LISP 

495 

CALL 

W/CSD SOURCE 



MULTI C 

149 

135 

GC LISP 286 DEVELOPER 

1195 

CALL 

LEVEL DEBUGGER 

150 

109 

PFORCE 

395 

239 

MULISP 

250 

175 

MICROSOFT C 4.0 

450 

288 




WALTZ LISP 

169 

149 

MARK WILLIAMS C 

495 

289 







SUPERSOFT-C 

395 

339 







WIZARD C 

450 

359 

CURSES 

125 

94 

ARITY PROLOG (STANDARD) 

95 

59 




W/SOURCE CODE 

250 

184 

ARITY PROLOG INTERPRETER 

350 

329 




ESSENTIAL GRAPHICS 

250 

205 

ARITY PROLOG INTERPRETER 



C-TERP 

300 

235 

FLASH UP WINDOWS 

75 

68 

AND COMPILER 

795 

739 

INSTANT C 

495 

379 

HALO 

300 

209 

ADDIT. ARITY PRODUCTS 

CALL 

CALL 

INTRODUCING C 

125 

104 

META WINDOWS 

185 

115 

CHALCEDONY PROLOG/i 

100 

CALL 

RUN/C 

150 

89 

META WINDOWS PLUS 

235 

189 

PLA MICROPROLOG (INTRO) 

99 

89 

RUN/C PROFESSIONAL 

250 

169 

METAFONTS 

80 

59 

W/APES 1.1 

149 

135 




METAFONTS PLUS 

235 

189 

PLA PROFESSIONAL MICROPROLOG 395 

345 




MICROSOFT WINDOWS 

99 

68 

W/APES 2.0 

650 

489 

ASYNC MANAGER 

175 

135 

MICROSOFT WINDOW DEV. SYS. 

500 

329 

TURBO PROLOG 

100 

75 

BASIC.C 

175 

129 

ON-LINE HELP 

149 

109 




C ESSENTIALS 

100 

85 

PANEL 

295 

219 




C-FOOD SMORGASBORD 

150 

98 

WINDOWS FOR DATA 

295 

250 

APES 2 

395 

339 

W/SOURCE 

300 

188 

SCREENPLAY (LATTICE C) 

150 

135 

EXPERT CHOICE 

495 

449 

CTOOLS PLUS 

175 

135 

TOPVIEW TOOLBASKET 

250 

189 

ESP ADVISOR 

895 

839 



















































EXSYS 

LIST OURS 

395 319 

INSIGHT 2 + 

485 

379 

EXPERTEACHII 

475 

379 

LOGIC LINE SERIES 

CALL CALL 

METHODS 

79 

69 

SMALLTALK V 

99 

89 


BETTER BASIC 

199 

139 

8087 MATH MODULE 

99 

79 

BTRIEVE INTERFACE 

99 

79 

C INTERFACE 

99 

79 

RUNTIME MODULE 

250 

219 

BETTER TOOLS 

95 

89 

FINALLY 

99 

89 

MICROSOFT QUICKBASIC 

99 

75 

PROFESSIONAL BASIC 

99 

75 

8087 MATH SUPPORT 

50 

45 

PANEL-BASIC 

145 

115 

RM/BASIC 

600 

479 

TRUE BASIC 

150 

105 


OTHER PRODUCTS AVAILABLE TO THE BASIC 
PROGRAMMER INCLUDE MULTIHALO, 
BTRIEVE, GSS GRAPHICS, SCREEN SCULPTOR, 
STRUBAS, 87 BASIC. 


MICROSOFT COBOL 

700 

445 

MICROSOFT COBOL TOOLS 

350 

205 

MICROSOFT SORT 

195 

139 

OPT-TECH SORT 

149 

115 

REALIA COBOL 

995 

785 

SCREENPLAY 

175 

155 

RM/COBOL 

950 

639 

RM/COBOL 8X 

1250 

895 


Featured Product 
of the Month 

MICROSOFT C COMPILER v. 4.0— Latest 
version of the .. best MS-DOS C development 
environment value today.”—Dr. Dobbs. Provides 
fast, optimized code. Version 4.0 includes Microsoft’s 
new Codeview source-level windowing debugger. 

List $450 Ours $285 


ADVANTAGE LINK 

495 

CALL 

MACRO 86 

150 

98 

PASM86 

195 

129 

PLINK86 PLUS 

495 

329 


LMK 

195 

149 

POLYMAKE 

99 

79 

OTHER POLYTRON PRODUCTS 

CALL 

CALL 

PMAKER 

125 

89 

PFINISH 

395 

239 

THE PROFILER 

125 

95 

PC LINT 

139 

105 

PREC 

295 

159 


We honor MC, Visa, American Express 

No surcharge on credit card or C. 0. D. 

Prepayment by check. New York State residents 
add applicable sales tax. Shipping and handling $3.00 
per item, sent UPS ground. Rush service available, 
prevailing rates 

Programmer’s Paradise will match any current 
nationally advertised price for the products listed in 
this ad. 

Mention this ad when ordering —some items 
are specially priced 

Prices and Policies subject to change without notice. 
Corporate and Dealer inquiries welcome. 

CIRCLE NO. 173 ON READER SERVICE CARD 


Programmer’s Paradise 

487 E. Main Street, Mt. Kisco, NY 10549 



LIST OURS 

ADVANCED TRACE-86 

175 

138 

BREAKOUT 

125 

99 

CODESMITH 86 

145 

108 

C SPRITE 

175 

138 

Cl PROBE 

75 

59 

CSD SOURCE DEBUGGER 

75 

59 

PERISCOPE I 

295 

245 

PERISCOPE II 

145 

109 

PERISCOPE II-X 

115 

84 

PFIX86 PLUS 

395 

239 


BRIEF 

195 

CALL 

CVUE 

75 

59 

W/SOURCE 

250 

195 

EMACS 

295 

265 

EPSILON 

195 

159 

FIRSTIME (C) 

295 

229 

KEDIT 

125 

105 

LSE 

125 

95 

PMATE 

195 

119 

PC/Vi 

149 

129 

SPF/PC 

195 

149 

VEDIT 

150 

109 

VEDITPLUS 

225 

139 


BTRIEVE 

245 

195 

XTRIEVE 

245 

195 

RTRIEVE 

145 

119 

BTRIEVE/N 

595 

464 

XTRIEVE/N 

595 

479 

RTRIEVE/N 

345 

279 

CTREE 

395 

329 

DBC III 

250 

189 

W/SOURCE 

500 

378 

DB VISTA 

195 

155 

W/SOURCE 

495 

425 

INFORMIX 

995 

795 

PHACT 

295 

265 

QUERY 

195 

175 

REPORT 

165 

149 

PHACT W/SOURCE 

995 

845 

OPT-TECH SORT (FOR BTRIEVE) 

149 

115 


F77LLAHEY FORTRAN 

477 

CALL 

MICROSOFT FORTRAN 

350 

208 

PROSPERO FORTRAN 

390 

319 

RM/FORTRAN 

595 

389 


New Products 

C-86 PLUS —All new proposed ANSI standard C 
compiler using artificial intelligence technology to 
produce really fast executable code. 

List $497 Ours CALL 

DATA WINDOWS —Greenleaf s latest offering 
includes integrated windows, transaction data entry, 
pop-up, pull-down, and Lotus style menu systems. And 
more! Data Windows is fast, writing directly to video 
memory. List $225 ($450 w/source) 

Ours $159 ($315 w/source) 

ADVANTAGE LINK —The first overlay linker to take 
advantage of extended memory. It supports memory 
caching object file merging complex overlay structures 
and automatic overlay reloading. List $495 
Ours CALL 

TIMESLICER— Discovery!!! Linkable C library 
which provides Multi-tasking and Real-Time functionality 
at the application level. 

Call for information and/or price. 


Programmer’s 
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ACS TIMES SERIES 

495 

419 

87SFL 

250 

225 

FOR-WINDS 

90 

78 

FORLIB-PLUS 

70 

54 

GRAFMATICS OR PLOTMATICS 

135 

119 

GRAFMATICS AND PLOTMATICS 
FORTRAN SCIENTIFIC 

240 

219 

SUBROUTINES 

295 

249 

POLYFORTRAN TOOLS I 

179 

143 

STRINGS AND THINGS 

70 

54 


ALSO AVAILABLE TO THE FORTRAN 
PROGRAMMER: PANEL, MULTIHALO, 
BTRIEVE, ESSENTIAL GRAPHICS, FLASH UP 
WINDOWS, GSS GRAPHICS, OPT-TECH SORT. 


MICROSOFT PASCAL 

300 

189 

PROSPERO PASCAL 

390 

315 

TURBO PASCAL 

100 

69 

OTHER BORLAND PRODUCTS 

CALL CALL 


December Holiday 
Bundles 

When you buy MICROSOFT C or LATTICE C you 
also get any one of the following: GREENLEAF 
FUNCTIONS, GREENLEAF COMM 
LIBRARY, C UTILITY LIBRARY, 
ESSENTIAL COMM LIBRARY FOR ONLY $399 


ASYNC MANAGER 

175 

135 

ESSENTIAL GRAPHICS 

250 

205 

EXEC 

95 

75 

FIRSTIME 

245 

199 

FLASH UP WINDOWS 

75 

68 

GSS GRAPHICS DEV. TOOLKIT 

495 

395 

HALO 

300 

209 

PANEL 

295 

219 

PASCAL TOOLS I 

125 

99 

PASCAL TOOLS II 

100 

79 

SCREEN SCULPTOR 

125 

95 

VIEW MANAGER 

275 

199 


ALICE 

95 

68 

FIRSTIME 

75 

59 

FLASH UP WINDOWS 

75 

68 

HALO 

300 

209 

SCREENPLAY 

100 

89 

SCREEN SCULPTOR 

125 

94 

TURBO PASCAL ASYNC MGR 

100 

84 

TURBO PROFESSIONAL 

70 

49 

TURBO POWER TOOLS PLUS 

100 

83 


BASTOC (MBASIC) 

495 

399 

CTO DBASE 

150 

135 

DBC III 

250 

189 

W/SOURCE 

500 

378 

DBX 

350 

329 

FORTRIX 

6000 CALL 


DAN BRICKLIN’S DEMO PROGRAM 

75 

59 

FASTBACK 

175 

149 

INTERACTIVE EASYFLOW 

150 

129 

PDISK 

195 

129 

TEXT MANAGEMENT UTILITIES 

120 

94 
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FREE 44-PAGE 

“WE COULDN’T HAVE DONE IT WITHOUT 
ATRON’S HARDWARE-ASSISTED 
SOFTWARE BUGBUSTERS.” 


Philippe Kahn 
Borland Pres. 


Larry Ellison 
Oracle Pres. 


This is the city saved by the 
Atron bugbusters. Your city. 

Full of wizards, with hundreds 
of millions of dollars invested 
in wringing every ounce of 
intelligence and performance 
out of your PC. It used to be 
plagued with the toughest 
software bugs known to man¬ 
kind. 

PLAGUES OF 
BIBLICAL PROPORTIONS 

The first and most difficult 
plague was impossible to trap 
with software debuggers. 

These were carnivorous bugs 
which randomly overwrote 
programs, data, even the 
debugger. Nastiest were the 
ones that slipped in once every 
few hours, or changed their 
behavior after each new com¬ 
pile. Forty days and forty 
nights of recompiling, trying 
something else , caused many 
a would-be resident of the city 
to run screaming into the wil¬ 
derness, never to be heard 
from again. 

Second came the plague of 
not knowing where the pro¬ 
gram was, or where it had 
recently been. This com¬ 
pounded the first plague: How 
could anyone know what 
caused the random memory 
overwrites? Add to this ran¬ 
dom interrupts and timing 
dependencies, and you begin 
to understand The Fear that 
gripped the city. 

Then came the last plague, 
which brought the wizards to 
their knees before they even 
started debugging. Their tow¬ 
ering programs consumed so 
much memory, there wasn’t enough room for their symbol table, let alone 
debugging software. Even if they could get past the first two plagues, this 
one killed their firstborn software. 

ENTER THE HARDWARE-ASSISTED SOFTWARE BUGBUSTERS 

The Atron solution came as a revelation: Monitor every memory 
reference and every instruction executed, by adding a hardware board to 
the AT or PC with an umbilical probe to the processor. 

The result? Wham! The PC PROBE™ and the AT PROBE™ saved 
civilization as we know it. The first plague was cured with PROBE’S 
hardware-assisted breakpoint traps on reading, writing, executing, input¬ 
ting and outputting. These could be done on single or ranges of addresses, 
and could include particular data values. All in real time. For a mere 
software debugger to attempt this, a 1-minute program would take 5 hours 
to execute. 

The second plague, not knowing from whence you came, was cured 
with PROBE’S real-time trace memory. The history of program execution 
is saved on-board, in real time. Once a hardware trap has occurred, 


ANSWER FROM ATRON. 


PROBE displays the program execution in detail, including sym¬ 
bols and source code for C, Pascal, or assembly language pro¬ 
grams. Which shows how out-of-range pointers got that way. 

The third plague, not enough room for the 
debugging symbol table to be co-resident in 
memory with a large program, was cured with 
1-megabyte of on-board, hidden, write-pro¬ 
tected memory. System memory was then free 
for the program, keeping the symbol table and 
debugger safe from destruction. 

When the job of bugbusting 
was done, the wizards used 
their PROBEs as performance 
analyzers. So they could have 
both reliability and perfor¬ 
mance. So they could send 
only the best software into the 
field. 


IF YOU AREN’T AN ATRON 
CUSTOMER, ODDS ARE YOU 
WON’T BE MAKING 
THE TOP-TEN LIST. 

On any given week, at least 
nine of the top ten best-selling 
software packages on the Soft- 
Sel Hotlist come from Atron 
customers. 

Ever heard of Borland? 
“Without Atron,’’ says its 
president Philippe Kahn, 
“there wouldn’t be ^ Side- 
Kick™, Turbo Lightning™ 
would be light-years away, and 
Turbo Prolog™ wouldn’t be 
shipping today. ” 

Ever use a spreadsheet? 
From Enable™ to Paradox™, 
their bugs were busted by 
Atron products. 

Into DBMSs? Everyone 
from Ashton-Tate to Oracle 
owns at least one Atron bug- 
buster. 

If you use a product from 
one of the companies in The 
City , you owe life as you know 
it to Atron. Our guess is that 
99% of all PCs, XTs and ATs 
have at least one product 
debugged with Atron bug¬ 
busters. 

FREE 44-PAGE BUGBUSTING BIBLE COULD MAKE YOU 
A PROPHET, AND YOUR COMPANY A PROFIT. 

We’ve written a complete tutorial on state-of-the-art bugbusting. 
And it’s yours, free for the asking. Full of examples and illustra¬ 
tions, it will show you how the wizards work their magic. 

If you’re tired of suffering the wrath of program bugs, call Atron 
today. You could be busting bugs, and sales records, tomorrow. 




THE BUGBUSTERS 

20665 Fourth Street • Saratoga, CA 95070 • 408/741-5900 


WHAT'S THE SECRET DEBUGGING WEAPON 
USED BY EVERYBODY FROM BORLAND TO ORACLE? 


Copyright © 1986 by Atron Corp. PC PROBE™ and AT PROBE™ Atron. The other fine companies mentioned throughout this advertisement own numerous trademarks. 


Adv. by TRBA. 
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DIRECTIONS 


WILL FASTIE 


The RT Mystery 

Is it IBM’s next architecture, or just 
another incidental machine? 



M ost of us who observe IBM have 
spent the last 12 months pondering 
the future of the RT PC. We have won¬ 
dered if it would be a success, whether 
it was a major machine or just some¬ 
thing to fill a niche, whether IBM was 
serious about it, and whether its for¬ 
midable competition in the UNIX and 
scientific and engineering markets 
would simply wipe it out. We have 
mulled over the expected miniaturiza¬ 
tion of the 370 family, now a fact in 
the form of the new 9370, and its effect 
on the midrange market. We have con¬ 
sidered the possible merger of the 
System/36 and System/38 families into a 
single, more potent midrange architec¬ 
ture. And we have listened to each oth¬ 
er not praising the RT, but burying it. 

It may thus seem foolhardy for PC 
Tech Journal to devote so many pages 
in a single issue to a machine under 
such a cloud of suspicion, especially 
when it doesn’t have a thing to do with 
Intel microprocessors or DOS. How 
could I allow this to happen? To be 
honest, I planned it that way. 

Please don’t get the idea that you 
are suddenly reading a magazine of 
workstations and UNIX. PC Tech Jour¬ 
nal is what it always has been: a techni¬ 
cally oriented magazine about IBM’s 
small computers. The RT is very techni¬ 
cal, and it is certainly small in compari¬ 
son to every IBM computer except the 
PC family. Furthermore, we think it is a 
very interesting machine from many 
standpoints—and one in which many of 
you are probably interested, even if you 
don’t plan to rush right out and buy 
one. I decided, therefore, that PC Tech 
Journal had to clear the air by provid¬ 
ing an unbiased, objective view of the 
RT that is more trustworthy than the 
wailings of security analysts and IBM- 
authored reviews that have appeared in 
some other publications. 

For this formidable task we turned 
to our two veteran consulting editors, 
Richard M. Foard and Thomas V. Hoff¬ 


mann, whose previous writings in PC 
Tech Journal I know you have come to 
trust. We are grateful to IBM, which 
provided two of the then-scarce ma¬ 
chines for our dissection and let us bor¬ 
row them for an unprecedented length 
of time. Foard and Hoffmann pored 
over these boxes; Foard concentrated 
on the software while Hoffmann took a 
microscope to the hardware. 

Their observations and conclusions 
are presented in a suite of five articles 
beginning on page 56 of this issue. I 
will not attempt to steal their thunder, 
but a number of important points can 
be made about the RT. 

THOSE THREE LITTLE LETTERS 

Senior technical editor Jim Shields, who 
edited the Foard/Hoffmann articles, just 
returned from UNIX Expo in New York 
City. There he found considerable inter¬ 
est in, and support for, the RT. The tip 
of the iceberg is an IBM-published soft¬ 
ware catalog listing about 100 major ap¬ 
plications now or soon-to-be available 
for the RT. Most of these are, of course, 
applications ported from other UNIX 
environments, although a few came 
from DOS. The significance of this is 
not so much the number of applications 
but the clear indication that software 
vendors see value in the existence of a 
UNIX box sporting the letters I-B-M. 


The rest of the iceberg is IBM it¬ 
self. Here, for the first time, is a really 
safe UNIX buy. Those three little letters 
mean that some buyers might choose a 
UNIX environment in situations where 
they would not consider a VAX or a Sun 
or any of a myriad of UNIX computers. 
A paraphrase comes to mind: “You 
won’t lose your job for buying IBM, 
even if it is running UNIX.” 

Although the price/performance 
ratio of the RT is questionable, a UNIX 
box from IBM is bound to stir interest 
from numerous quarters. The RT is 
much more useful than a low-end Sys¬ 
tem/36; small businesses undoubtedly 
will take note. With a wide body of ap¬ 
plications available for UNIX, corporate 
planners also will consider the ma¬ 
chine, especially when departmental 
computing needs dictate a relatively 
small configuration. The scientific and 
engineering community will be particu¬ 
larly well-served because IBM has spe¬ 
cifically targeted them with the RT. 
Finally, the university environment 
should take to the machine because of 
its architecture and superb memory 
management facilities. 

THE ARCHITECTURE SHINES 

The most compelling feature of the RT 
at the moment is its overall architec¬ 
ture. Foard praises the Advanced Inter- 
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active Executive (AEX) operating system; 
privately he says, “The system just feels 
good,” even higher praise from one 
who has wrestled numerous UNIX 
implementations to the ground. The 
Virtual Resource Manager (VRM) is kind 
of a secret weapon that gives IBM great 
flexibility in operating system imple¬ 
mentation. And whereas the reduced 
instruction set computer (RISC) archi¬ 
tecture is interesting, the memory man¬ 
agement unit (MMU) is what really sets 
the machine apart. 

The heart of the RT is the VRM/ 
MMU combination. VRM has been 
likened to VM on 370-architecture 
machines; while it bears some resem¬ 
blance, it is not quite as powerful. How¬ 
ever, VRM considerably facilitates the 
port of an operating system to the RT. 
For example, the System/36’s SSP envi¬ 
ronment could be implemented over 
VRM with far less difficulty than it could 
be rewritten for the native RT architec¬ 
ture. VRM is powerful enough to allow 
dissimilar operating systems to execute 
simultaneously on the same machine 
and to support multiple RT processors 
in the same box. Whether IBM will ex¬ 
ploit these potentials is unknown, but 
the possibilities are intriguing. 

The MMU is perhaps the best 
memory manager available in a small 
machine. It allows an absolutely enor¬ 
mous linear program (256 megabytes) 


RT ENHANCEMENTS 

Since we began preparing our review 
of the RT PC, IBM introduced a new 
model and reduced prices for existing 
models. The minimum configuration 
of the new desktop Model 15 provides 
twice the internal memory (2MB) and 
nearly double the disk storage capac¬ 
ity (70MB) of the current Model 10. 
The Model 15 has a single-unit price 
of $10,050. New prices and old prices 
(given in parentheses) for current 
models are as follows: Model 10, 
$7,900 ($11,700); Model 20, $11,900 
($14,945); Model 25, $14,050 
($17,940); and Model A25, $15,620 
($19,510). A 4MB memory card 
($4,300) that provides a maximum of 
8MB of system memory is also now 
available for every model. 

In addition, IBM has announced 
an Advanced Floating-Point Accelerator 
card ($1,995), which will perform 
floating-point calculations nearly three 
times faster than is currently possible, 
and a Small Computer Systems Inter¬ 
face adapter card ($1,080), which can 


which, of course, can be virtual. The 
virtual address space is 1 terabyte (240); 
a segmented program could access the 
entire virtual space. These large num¬ 
bers seem to dwarf the allowable physi¬ 
cal memory of 16MB (224). 

The key to the MMU, however, is 
its great flexibility. The design of the 
MMU allows for relatively easy redesign, 
so that a new processor/MMU combina¬ 
tion could do translation to even a pe¬ 
culiar bit width such as 28 bits, yielding 
256MB of physical memory. The change 
in the MMU would be completely trans¬ 
parent to all existing software and per¬ 
haps even to AIX; VRM would require a 
few adjustments. 

IS IT SOUP YET? 

VRM and the MMU lead me to believe 
that there is more to the RT than IBM 
would have us believe. The marketing 
strategy so far has been to tout the ma¬ 
chine as a wonderful system for the 
scientific and engineering market, an 
identified strategic market for IBM (see 
“AT vs RT,” Directions, Will Fastie, April 
1986, p. 7). To judge by reactions in the 
press, nobody believes the “wonderful” 
part. The problem is mostly the deliv¬ 
ered performance. At about 2 million 
instructions per second (MIPS), most 
think the machine is underpowered and 
overpriced when compared to the typi¬ 
cal Sun workstation. The question of 


support up to seven 200MB or 400MB 
IBM 9332 external disk drives. These 
cards will be made available in the 
second quarter of 1987, along with the 
IBM RT PC Computer-integrated Elec¬ 
trical Design Series/Design Simulation, 
which are five circuit design pro¬ 
grams, ranging in price from $10,000 
to $20,000. 

Products announced for March 
1987 delivery include the IBM RT PC 
Host Interface Adapter ($1,795), Work¬ 
station Host Interface Program ($995), 
and four host communications pack¬ 
ages ($995 to $1,195), as well as new 
versions of the AIX operating system 
(upgrade from 1.1 to 2.1, $395), VRM 
(upgrade from 1.1 to 2.1, $100), SQL/ 
RT Data Base (upgrade for 1.1 to 2.1, 
$200), and the IBM RT PC VS Pascal 
Compiler Version 1 ($1,000). The one¬ 
time license charges for AIX and VRM 
were also decreased from $3,400 to 
$2,295 and from $1,000 to $895, 
respectively. 

-JS 


graphics also must be considered; al¬ 
though the display resolution is accept¬ 
able, high-performance graphics require 
the addition of an expensive 5080 
graphics workstation. 

We know from sources close to 
IBM that the RT is designed for a pro¬ 
cessor rate four times as fast as the cur¬ 
rent models, or about 8 MIPS. I felt cer¬ 
tain that the rate would have been 
quickly increased to at least 4 MIPS, if 
for no other reason than to quell the 
speed objections, but IBM’s recent an¬ 
nouncements for the RT offered no 
base improvement in CPU performance. 

The question I keep asking myself 
is, “Does IBM care?” I think not, be¬ 
cause I view the machine not as IBM’s 
entree into the technical market but as 
a new architectural generation. Consid¬ 
er this scenario: suppose YCC (Your 
Computer Company) has developed a 
new architecture that is different from 
all your previous architectures. How 
would you test it? How could you find 
out what the potential market accep¬ 
tance might be? How could you get 
third-party developers to take it seri¬ 
ously and to develop much-needed ap¬ 
plications and add-on hardware? 

Suppose you introduced this ma¬ 
chine in disguise, saying, “Here’s our 
nifty new machine for this tiny niche 
market,” then asking, “How do you like 
it?,” all the time keeping the price high 
and the performance relatively low. 
What is the advantage to YCC? Simple: 
this strategy keeps the number of ma¬ 
chines in the field low and at the same 
time limits the distribution in the early 
days to developers, exactly the folks you 
want to have wringing the thing out! 

These technical types then feed 
back tons of helpful information (in the 
form of complaints and gripes, of 
course) that can be used to adjust the 
machine as needed. Once tuned, you 
can release the set of machines you re¬ 
ally want to sell, including smaller, larg¬ 
er, cheaper, and more expensive ver¬ 
sions. Maybe you can release ported 
versions of older operating systems. 
Maybe you even can release some of 
your better and more popular office 
system products, freshly ported to big¬ 
ger-better-faster-cheaper computers 
than you could previously offer. 

Is this what IBM is doing? Beats 
me. I just see two points. First, I agree 
that the RT makes little sense in its 
identified target market. Second, it is a 
superbly architected system. 

It’s hard for me to believe that IBM 
would leave such craftsmanship just 
lying around. I 111 ^ 
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C Programmers! 
High-Speed Database tames 
complex C applications 


“db_VISTA™lets you easily build complex databases with many interconnected record types.. 

Dave Schmitt, President, Lattice, Inc. 


u 

I 1 igh-Speed data retrieval and access... 
just two benefits of using RAIMA’S network 
model DBMS, db_VISTA. Combine these 
design benefits with those of C—speed, 
portability, efficiency, and you begin to 
understand db_VISTA’s real measure... 
performance. 

Independent Benchmark proves 
High-Speed model 2.76 times faster 

An independent developer bench- 
marked db_VISTA against a leading 
competitor. Eleven key retrieval tests were 
executed with sequentially and randomly 
created key files. 

* Result of 11 Key Retrieval Tests 

db__VISTA :671.24 seconds 

Leading Competitor : 1,856.43 seconds 

db_VISTA’s high-speed network database 
model lets you precisely define relation¬ 
ships to minimize redundant data. Only 
those functions necessary for operation are 
incorporated into the run time program. 

Portable DBMS Applications 
with db_VISTA 

For maximum application portability, 

every line of db_VISTA’s code is written in 

C and complete source code is available. 
db_VISTA operates on most popular 
computers with several operating systems 
supported. So whether you write 
applications for micros, minis, or main¬ 
frames. . .db_VISTA is for you. 

How db_VISTA works... 

Design your database and compile your 
schema file with the database definition 
language processor. Develop application 
programs, making calls to db_VISTA’s C 
functions. Edit and review your database 
using the Interactive Database Access 
utility. Compile and link your C program 
with the db_VISTA runtime library, and 
your application is ready to run. 

Multi-user and LAN capability 

Information often needs to be shared. 
db_VISTA has multi-user capability and 
supports simultaneous users in either 
multi-tasking or local area networking 
environments, allowing the same C appli¬ 
cations to run under UNIX, MS-DOS, and 
VAX VMS. 

db__QUERY™lets you ask more 
of your database 

db_QUERY is a linkable, royalty-free, 

SQL-based ad hoc query and report writing 
facility. It provides a user-friendly rela¬ 
tional view of a network-model database. 
Use it directly or design an interface for the 
inexperienced to generate powerful queries 
and reports. 


Royalty-Free Run-Time 

Whether you’re developing applications 
for a few customers, or for thousands, the 

price of db_VISTA or db_QUERY is the 

same. If you are currently paying royalties 
for a competitor’s database, consider 

switching to db_VISTA and say goodbye to 

royalties. 

FREE Technical Support 
For 60 days 

Raima’s software includes free telephone 
support and software updates for 60 days. 
Technical support personnel are available 
to answer questions about our software or 
yours. 

30-Day Money-Back Guarantee 

Try db_VISTA for 30 days and if not fully 
satisfied, return it for a full refund. 


Order Schedule 



db_VISTA 

db_ 

.QUERY 

□ Single-user 

$ 195 

$ 

195 

□ Single-user w/Source 

$ 495 

$ 

495 

□ Multi-user 

$ 495 

$ 

495 

□ Multi-user w/Source 

$ 990 

$ 

990 

□ VAX Multi-user 

$ 990 

$ 

990 

□ VAX Multi-user w/Source 

$1980 

$1980 


Not Copy Protected 


Call Tbll-Free Today! 

Order Line. 1-800-327-2462 

Information Line . 1-206-828-4636 



Read what others say... 

“If you are looking for a sophisticated C 
programmer’s database, db_VISTA is it. In 
either a single or multi-user environment, 
db_VISTA lets you easily build complex 
databases with many interconnected record 
types. The multi-user implementation 
handles data efficiently with a LAN, and 
Raima’s customer support and documen¬ 
tation are excellent. Source code availabil¬ 
ity and a royalty-free run-time is a big plus!’ 

Dave Schmitt, President 
Lattice, Inc. 

“My team has developed a sophisticated 
PC-based electronic mail application for 
resale to HP customers. db_VISTA has 
proved to be an all-round high performer 
in terms of fast execution, flexibility and 
portability, and has undoubtedly saved us 
much time and development effort!’ 

John Adelus, Hewlett-Packard Ltd. 

Office Productivity Division 

“On the whole, I have found db_VISTA easy 
to use, very fast with a key find, and 
powerful enough for any DBMS use I can 
imagine on a microcomputer!’ 

Michael Wilson, Computer Language 


db_.VISTA Version 2.2 

Database Record and File Sizes 

♦ Maximum record length limited only 
by accessible RAM 

♦ Maximum records per file is 16,777,215 

♦ No limit on number of records or set 
types 

♦ Maximum file size limited only by 
available disk storage 

♦ Maximum of 255 index and data files 

Keys and Sets 

♦ Key length maximum 246 bytes 

♦ No limit on maximum number of key 
fields per record—any or all fields may 
be keys with the option of making 
each key unique or duplicate 

♦ No limit on maximum number of 
fields per record, sets per database, or 
sort fields per set 

♦ No limit on maximum number of 
member record types per set 

Operating System 
& Compiler Support 

♦ Operating systems MS-DOS, PC-DOS, 
UNIX, XENIX, SCO XENIX, UNOS, 
ULTRIX, VMS 

♦ C compilers: Lattice, Microsoft, 
DeSmet, Aztec, Computer Innova¬ 
tions, XENIX and UNIX 

Features 

♦ Multi-user support allows flexibility to 
run on local area networks 

♦ File structure is based on the B-tree 
indexing method and the network 
database model 

♦ Run-time size, variable—will run in as 
little as 64K, recommended RAM size 
is 256K 

♦ Transaction processing assures 
multi-user database consistency 

♦ File locking support provides read 
and write locks on shared databases 

♦ SQL-based db_QUERY is linkable 

♦ File transfer utilities included for 
ASCII, dBASE optional 

Utilities 

♦ Database definition language processor 

♦ Interactive database access utility 

♦ Database consistency check utility 

♦ Database initialization utility 

♦ Multi-user file locks clear utility 

♦ Key file build utility 

♦ Data field alignment check utility 

♦ Database dictionary print utility 

♦ Key file dump utility 

♦ ASCII file import and export utility 


*The benchmark procedure was adapted from 
“Benchmarking Database Systems: A Systematic 
Approach’’ by Bitton, DeWitt and Turbyfill, 
December 1983. 



High-Speed Programming Tbols, 
Designed for Portability 


3055-112th Avenue N.E. 

Bellevue, WA 98004 USA 
(206) 828-4636 Telex: 9103330300 


Order Tbll-Free 

1 ( 800 ) 327-2462 
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Now You Know Why 

BRIEF is BEST 


“BRIEF is simple to learn and use and extremely sophisticated.” 

PC Magazine, July 1986 



Every Feature You Can Imagine 


The Program 
Editor with 
the BEST 
Features 

Since its introduction, 
BRIEF has been sweep¬ 
ing programmers off 
their feet. Why? 

Because BRIEF offers the 
features MOST ASKED 
FOR by professional 
programmers. In fact, 
BRIEF has just about 
every feature you’ve 
ever seen or imagined, 
including the ability to 
configure windows, 
keyboard assignments, 
and commands to 
YOUR preference. One 
reviewer (David Irwin, 
DATA BASED ADVISOR) 
put it most aptly, 
“(BRIEF).. .is quite 
simply the best code 
editor I have seen.” 


-Solution 
.systems ™ 


Compare these features 

with your editor (or any 

other for that matter). 

• FAST 

• Full UNDO (N Times) 

• Edit Multiple Large Files 

• Compiler-specific 
support, like auto 
indent, syntax check, 
compile within BRIEF, 
and template editing 

• Exit to DOS inside BRIEF 

• Uses all Available Memory 

• Tutorial 

• Repeat Keystroke 
Sequences 

• 15 Minute Learning Time 

• Windows (Tiled and 
Pop-up) 


Unlimited File Size 
-(even 2 Meg!) 
Reconfigurable Keyboard 
Context Sensitive Help 
Search for “regular 
expressions” 

Mnemonic Key 
Assignments 
Horizontal Scrolling 
Comprehensive Error 
Recovery 

A Complete Compiled 
Programmable and 
Readable Macro Language 
EGA and Large Display 
Support 

Adjustable line length 
up to 512 


Program Editing 
YOUR Way 

A typical program editor 
requires you to adjust 
your style of programming 
to its particular require¬ 
ments - NOT SO WITH 
BRIEF. You can easily 
customize BRIEF to your 
way of doing things, 
making it a natural ex¬ 
tension of your mind. 

For example, you can 
create ANY command and 
assign it to ANY key - 
even basic function keys 
such as cursor-control 
keys or the return key. 

The Experts Agree 

Reviewers at BYTE, 
INFOWORLD, DATA 
BASED ADVISOR, and DR. 
DOBB’S JOURNAL all came 
to the same conclusion - 
BRIEF IS BEST! 

Further, of 20 top in¬ 
dustry experts who were 
given BRIEF to test, 15 
were so impressed they 
scrapped their existing 

-- 1 — 
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MONEY-BACK GUARANTEE 
Try BRIEF (SI95) for 30 days - If not satisfied get a full refund. 

TO ORDER CALL ( 800 - 821 - 2492 ) 


SOLUTION SYSTEMS, 335-P WASHINGTON ST., NORWELL, MA 02061, 617-659-1571 brief is a trademark of UnderWare 
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ANIMATED EXCHANGE 

In their article “Animation Techniques” 
(July 1986, p. 46), Michael Abrash and 
Dan Illowsky dismiss C as too slow for 
realtime graphic drivers for microcom¬ 
puters. My own experience in develop¬ 
ing high-performance graphic drivers 
(in various languages) suggests that C is 
capable of performance that is far better 
than the authors claim. Although the au¬ 
thors do note that Microsoft C (version 
3.0) can access display memory directly 
from small model programs, they fail to 
note other capabilities of this compiler 
that could be used to improve graphics 
performance. 

If the width of an object is known 
at compile time, structure assignment 
statements could be used to generate 
in-line repeated move string instruc¬ 
tions that are comparable to assembly 
language. This would require separate 
drivers for different object widths, not 
unreasonable, especially since the faster 
move string word instructions would 
be used automatically where appro¬ 
priate. With separate drivers for differ¬ 
ent shapes (width and height), perform¬ 
ance could be improved even more. 

Although the authors claim that 
none of their more advanced tech¬ 
niques can be used in C, precalculation, 
table look-up, move string, and in-line 
coding all can be used to boost per¬ 
formance in C just as in assembly lan¬ 
guage. Switch statements can be used 
to implement jump tables. Surely a C 
program could be written that would 
be many times faster than the one 
shown in listing 2. It would have been 
instructive had the authors attempted it. 
Perhaps in their enthusiasm for assem¬ 
bly language they failed to question 
their own assumptions. 

Of course, even the best C pro¬ 
gram can be outperformed by a careful¬ 
ly coded assembly language equivalent. 
Although for some application the dif¬ 
ference may be crucial, for many others 
it will be insignificant. An optimal pro¬ 


gram is rarely necessary (and even 
more rarely achieved). Consequently, I 
normally code and debug a new appli¬ 
cation entirely in C. I rewrite critical 
routines in assembly language only if I 
first have failed to wring adequate per¬ 
formance from C. However, I find that 
by concentrating on overall program 
structure, I rarely need to. 

John Navas II 

Foster City, CA 

“Animation Techniques” and “Software 
Sprites” (Michael Abrash and Dan Il¬ 
lowsky, August 1986, p. 125) remind me 
of similar articles I read back in 1979, 
although those were written with the 
Apple II in mind. 

The authors make much of the fact 
that the PC is not a game machine and 
does not contain any specialized anima¬ 
tion hardware. Neither does the Apple 
II, which has been ridiculed for years 
by the PC community as “only a game 
machine.” In fact, the PC is easier to 
program for animation because the 
8088 is a far more powerful processor 
than the 6502, and the memory-map- 
ping scheme of the CGA is simpler than 
the scheme used by the Apple II. There 
is no excuse for the kind of poor ani¬ 
mation that a lot of PC games exhibit. 
Commercial Apple games today do not 
contain XOR color interaction, byte 
fringing, heavy flickering, or non-over- 
lapping objects common in PC games. 

The authors also explain that struc¬ 
tured programming, top-down design, 
and other high-level programming tech¬ 
niques must be ignored when it comes 
to animation. This is because they can¬ 
not provide the kind of intimate, cycle- 
counted code that is required to wring 
the last bit of performance out of 
unfriendly hardware. 

Apple programmers have known 
for years how to write high-speed ani¬ 
mation and sprite drivers without the 
assistance of hardware. The PC world is 
just now beginning to duplicate some 


of those techniques. As the cost of PC 
clones drops to below that of an Apple 
He, and thus enter the home computer 
market, games will be more viable for 
the PC. High-speed animation will 
become even more necessary for the 
PC to remain competitive game-wise, 
especially with Atari’s 520ST and 
Commodore’s Amiga out there. 

Bruce Morgan 
RM Software 
Palo Alto, CA 

No one approach to animation pro¬ 
gramming is the correct one. In gener¬ 
al, a programmer should use the lan¬ 
guage and approach with which he is 
most productive, as long as it does the 
job. Our articles specifically addressed 
applications in which nothing less than 
the fastest possible code would perform 
adequately; they were not meant as part 
of a general debate about the relative 
worth of assembly language and high- 
level languages. Mr. Navas acknowl¬ 
edges that the best assembly language 
code outperforms the best C code, and 
we said in the article , ‘optimal realtime 
drivers must be written in assembly lan¬ 
guage. ” In less demanding applications, 
C (or any of several languages) could 
serve as well. We certainly agree that C 
provides a more productive environ¬ 
ment for most programmers. 

We would like to address a few 
technical points in Mr. Navas’s letter. 

The code generated by Microsoft C 4 0 
for a structure copy into a far segment 
is not nearly as compact as the assem¬ 
bly language code in our drivers, by a 
ratio of 19:6. This greater size, along 
with more frequent memory access, 
makes such C code bulkier and slower 
than our assembly language routines. 

In addition, C does not lend itself to in¬ 
line code, lacking the equivalent of the 
REPT pseudo-op. It is difficult to see 
how switch could be implemented as a 
jump table, since case values are not 
required to form a consecutive set. 
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This discussion misses a more fun¬ 
damental point , however. The advan¬ 
tage to coding high-performance ani¬ 
mation routines using machine-depen¬ 
dent, nonintuitive, slower C code rather 
than assembly language is unclear. Is it 
really easier to develop drivers in C us¬ 
ing techniques such as using structures 
to force repeat string moves than it is to 
write code in assembly language using 
instructions such as REP MOVSW? Is the 
resulting code any more portable or 
understandable? We certainly agree 
that a C program could indeed be writ¬ 
ten that would be many times faster 
than our sample C driver. However, un¬ 
derstanding the compiler's code genera¬ 
tion and the use of C in unusual ways 
would be required, negating much of 
the benefit of using C. Moreover, the 
final code still would be significantly 
slower and bulkier than well-written as¬ 
sembly language drivers. We see no ad¬ 
vantage to using C in such a case. 

Currently our primary develop¬ 
ment language is Microsoft C 4.0, and 
we are quite impressed with the quality 
of code it generates. Nevertheless, when 
we need the fastest, smallest possible 
code—optimal code—assembly lan- 
guage is clearly the only choice. 

Mr. Morgan's statement that su¬ 
perior animation techniques have been 
known in the Apple II world for years is 
quite true, but let's not forget that the 
Apple II market was and is a far more 
profitable arena for animation than the 
IBM PC market, so programmers have 
more incentive to develop excellent ani¬ 
mation code. By the way, although an 
8088 running at 5 MHz is generally 
much more powerful than an 6502 
running at 1 MHz, animation perform¬ 
ance is the product of many factors, in¬ 
cluding bit-map size, video wait states, 
instruction mix, prefetching, and avail¬ 
able hardware tricks, as well as general 
processor power. Surprisingly, our ex¬ 
tensive experience with both the Apple II 
and the PC indicates that the two per¬ 
form at pretty much the same level with 
regard to animation. 

—Michael Abrash 
Dan Illowsky 

THE SHADOW OF A DOUBT 

I am writing regarding the introductory 
article on AT compatibles, “Out from 
the Shadow of IBM...” in the August 
1986 issue (Steven Armbrust, Ted For- 
geron, and Paul Pierce, p. 52). 

Upon compiling (with Turbo Pascal 
version 3.0) and running the program 
ATBIOS.PAS (listing 1, p. 60) on an IBM 
PC/AT (with ROM BIOS dated 6/10/85), 


the field for the copyright statement 
printed ????? instead of giving the soft¬ 
ware copyright statement. 

I also discovered another glitch in 
this program: although a game adapter 
is installed in my machine, the program 
reports that no game adapters are in¬ 
stalled. I have been unable to figure 
this out since the advanced diagnostics 
shows that a game adapter is installed 
and programs that require this particu¬ 
lar adapter—which is manufactured by 
IBM—lhnction properly. 

Richard H. Shores 
Cumberland Museum and 
Science Center 
Nashville, TN 

Thank you for pointing out these two 
weaknesses in ATBIOS. We have modi¬ 
fied the program to correct both of the 
problems that you mentioned and to 
add a new feature. The revised version 
of ATBIOS (version 1.01) is now avail¬ 
able on PCTECHLine. 

First, the problem with ????? instead 
of the copyright statement on 30MB 
IBM PC/ATs has to do with control char¬ 
acters located in the range of addresses 
displayed starting at F000.E000. The fix 
to ATBIOS is to filter out nonalpha- 
numeric characters and display them as 
periods, much the way DEBUG handles 
unprintable characters in hexadecimal 
or ASCII memory displays. To fix the 
problem in your copy of ATBIOS.PAS, 
replace these lines: 


write('Copyright Statement is ') ; 

window(40,6,80,7); 

gotoxy(1,1); 

write<copyright) ; 

window(1,1,80,25) ; 

gotoxy(1,8); 


with the following code: 


write('Copyright Statement is') ; 
writeO •) ; 

FOR i := 1 TO 80 DO 
BEGIN 

IF (copyright[i 3 < ' *} 

OR (copyrightCi3 > '*■') THEN 
write('.') 

ELSE 

write(copyright£i3) ; 

IF i =40 THEN 
BEGIN 
writeln ; 

writeO ') ; 

writeO ') ; 

END ; 

END ; 
writeln ; 


Second, the problem with detecting 
the IBM Game Adapter has to do with 
an incompatibility of the AT itself. On 


the AT, the game adapter bit in the 
equipment flags word is never set. 
Because this bit is never set, ATBIOS is 
fooled into thinking that the game 
adapter is not present even if it is. To 
modify ATBIOS to interpret the game 
adapter bit for non-AT machines only, 
replace these lines: 


write('Game Adapter Present') ; 
writeO ') ; 

if (equip_flag and game_mask) <> 0 
then writeln('YES') 
else writeln('NO'); 


with the following code: 


IF machine_id <> at_id THEN 
BEGIN 

writeOGame Adapter Present') ; 
writeO ') ; 

IF (equip_flag AND gamejnask) 

<> 0 THEN writeln('YES') 

ELSE 

writetnCNO') ; 

END ; 


Finally, we have added a new fea¬ 
ture to ATBIOS. It now supports I/O re¬ 
direction so that a user can redirect its 
output to a file or printer. To enable 
I/O redirection, add the line: 

{$P512} 

anywhere before the first line of source 
code in ATBIOS.PAS. 

—Ted Forgeron 

FAULTY CONNECTION 

At first glance the product review in 
“Emulating the 3278” by Roger Addel- 
son, (February 1986, p. 48) appeared to 
be something micro/mainframe users 
have long awaited. After reading the ar¬ 
ticle, however, it is easy to understand 
why no other major trade publication 
has undertaken the task of evaluating 
3270 emulation products. Apparently, 
very few authors, including Mr. Addel- 
son, are sufficiently knowledgeable 
about IBM mainframes and data com¬ 
munications, as well as microcomput¬ 
ers, to conduct such a review. 

Mr. Addelson’s understanding of 
3270 network configuration options, al¬ 
though somewhat correct, needs much 
refinement. He identifies three catego¬ 
ries of connections: dial-in, leased line, 
and direct-channel connect. Dial-in is 
used to refer to connection over the 
telephone company’s switched network. 
Leased line is the common term for a 
connection via a nonswitched or dedi¬ 
cated phone line. (Our local phone 
company uses the term “private line” to 
refer to a nonswitched line, insisting 
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YOU ARE ABOUT TO BE SEDUCED 
BY POWER ARD MONEY. 




Admit it. You’re intrigued 
with the idea of C programming. 

You may be working in BASIC, 

Pascal or Assembler now But 
you’re drawn to the power, por¬ 
tability and flexibility of C. And if 
money is what motivates you, 
imagine having it all for just $75 
with Mark Williams Let’s C.® 

EVERYTHING YOU COULD 
ASK FOR IN A C COMPILER. 

Let’s C is no mere training 
tool. It’s a complete, high quality C 
compiler. With the speed and code 
density to run your programs fast 
and lean. It won’t get you side¬ 
tracked on some quirky aberration of C; Let’s 
the complete Kemighan & Ritchie C language-to the 
letter. And it comes from the family of Mark Williams 
C compilers, the name chosen by DEC, Intel, Wang and 
thousands of professional programmers. 


POWERFUL UTILITIES ARE A REAL BONUS 


Let’s C doesn’t stop with being a high performance 
C compiler. It includes utilities you’d expect to pay extra 
for-like a linker and assembler plus the MicroEMACS full 
screen editor with source code included. Having the 
source code not only allows you to customize the editor, it 
offers a close up, fully commented view of C programming 
at its best. 


REVIEWERS ARE SOLD ON LET’S C, TOO, 


create applications.” 

-William G. Wong, RITE, August 1986. 

“Let’s C is a thoroughly professional C 
environment loaded with tools and pro¬ 
gramming utilities... another fine Mark 
Williams product.” 

-Christopher Skelly, COMPUTER 
LANGUAGE, February 1986 

“The performance and 
documentation of the $75 
Let’s C compiler rival those of 
C compilers for the PC currently 
being sold for $500... 
highly recommended...” 
-Marty Franz, PC TECH 
JOURNAL, August 1986 


ADD THE csd DEBUGGER AND CUT 
DEVELOPMENT TIME IN HALF. 


Invest another $75 and you’ve got 
Mark Williams revolutionary source level 
debugger, csd lets you bypass clunky 
assembler and actually debug in C. 

That’s a big help when you’re learning 
C and indispensable when you’re 
programming, csd combines the 
interactive advantages of an inter¬ 
preter with the speed of a compiler, 
slicing development time in half. This is how Byte Maga¬ 
zine summed it up: “csd is close to the ideal debugging 
environment.” William G. Wong, BYTE, August 1986 


“Let’s C is an inexpensive, high-quality program¬ 
ming package.. .with all the tools you will need to 


Features 

• For the IBM-PC and 
Compatibles 

• Fast compact code plus 
register variables 

• Full Kernighan & Ritchie C 
and extensions 

• Full UNIX compatibility and 
complete libraries 

• Small memory model 

• Many powerful utilities includ¬ 
ing linker, assembler, archiver, 
cc one-step compiling, egrep, 
pr, tail, wc 

• MicroEMACS full screen 
editor with source 


• Supported by dozens of third 
party libraries 

• Upgradeable to C Program¬ 
ming System for large scale 
applications development 

• Not copy protected 

Let’s C Benchmark Done on an 

IBM-PC/XT, no 8087. 

Program: Floating Point 

from BYTE, August, 1983. 

Exec Time in Seconds 
Let’s C 134 

MS 4.0 147 


MARK WILLIAMS LET’SC 
$75 

60 DAY MONEY BACK GUARANTEE 


ARE YOU STILL RESISTING? 

If there’s any doubt that now’s the time to get your 
hands on the power of C, consider Mark Williams 60-day 
money back guarantee. You can’t lose. But with Let’s C 
and csd, imagine what you could gain. 

Ask for Let’s C and csd at your software dealer’s, in 
the software department of your favorite bookstore, 
through the Express Program at over 5500 Tandy stores 
or order now by calling 1-800-MWC-1700.* 

•In Illinois call 312-472-6659 


Mark 
I Williams 
Company 

1430 West Wrightwood, Chicago, Illinois 60614 

© 1986, Mark Williams Company 


MARK WILLIAMS LET’S C. ONIY *75. 
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that all of their lines, switched or non- 
switched, are leased lines.) From the 
discussion on connection options and 
figures 1 and 2, we are led to believe 
that 3276 emulation on a PC, whether a 
single display cluster or as a gateway in 
a LAN, works only with modems and 
the switched telephone network. Actu¬ 
ally, connection also may be achieved 
via nonswitched lines with modems, 
and through direct connection to the 
3704/05/23 communications controllers 
without modems. 

Figure 3 shows a channel-attached 
3276 control unit display station. There 
is no such thing. The figure also implies 
that remote attachment of a 3274/76 is 
possible only through a leased line or 
T1 carrier, when in fact a 3274/76 also 
can be connected through the switched 
telephone network (dial-up). Mr. Addel- 
son states that dial-in 3276 emulation is 
limited to a maximum transfer speed of 
2400 bits per second (bps), even with 
recently released modems. Today even 
protocol converters communicating 
over asynchronous links can operate at 
speeds of up to 9600 bps, and dial-in 
operation with 9600-bps synchronous 
modems is not uncommon. 

Missing from the field of vendors 
evaluated is AST Research. Better known 


for its multifunction boards, AST has 
made significant inroads in the micro- 
to-mainframe arena. The explanation for 
the omission is that AST is not the origi¬ 
nal manufacturer of its coaxial board. 
(The board was originally designed and 
manufactured by CXI.) However, AST 
offers a choice of coaxial 3270 packages 
with one key feature not offered by any 
vendor in the survey, including CXI. 
Bundled with the AST-3270/COAX (and 
optional with AST-PCOX) is a file-trans¬ 
fer facility for MVS/TSO and VM/CMS 
that works. We have tested the file- 
transfer packages offered by IBM, Per- 
syst, ITT, Forte, Attachmate, DCA, and 
CXI. Each suffers from one or more se¬ 
rious flaws, including the lack of data 
integrity, poor fault tolerance, poor per¬ 
formance, and difficulty of installation. 
The AST file-transfer package has none 
of these handicaps; it is exceptionally 
fast, reliable, and easy to install and use. 
The package is also available with AST’s 
remote 3270 SNA and BSC products, in¬ 
cluding their LAN gateway. 

Mr. Addelson has several miscon¬ 
ceptions about PC-based, editor- 
oriented, file-transfer packages. One 
misconception is that all such packages 
are inherently slow, due to the techni¬ 
cal limitations of using a host editor. 


The AST file-transfer package dispels 
this myth completely. Based on the TSO 
and CMS host editors, both versions de¬ 
liver performance that rivals the best 
mainframe-based packages. 

Another misconception is that file- 
transfer packages cannot guarantee data 
integrity without mainframe software 
that performs validity checking. This is 
also wrong. According to the ISO Open 
Systems Interconnection model, data 
transmission error detection and cor¬ 
rection is a function of the Link layer. 

In all IBM synchronous communica¬ 
tions, 3270 networks included, this 
function is provided by SDLC in SNA 
environments or BSC in non-SNA envi¬ 
ronments. Hence, this error detection is 
employed by these file-transfer products 
regardless of the utilization of any host 
software. Any data-integrity problems ex¬ 
perienced with host editor-based, file- 
transfer software is most likely to be 
caused by an incorrect implementation 
of the Application layer of the protocol 
(the interface to TSO EDIT or CMS 
XEDIT) in the PC software. The AST file 
transfer does an excellent job of main¬ 
taining data integrity, whereas some 
host-based packages (such as those pro¬ 
vided by IBM and DCA) are prone to 
adding bytes to the end of files. 


COBOL on UNIX... 



2465 East Bayshore Road, Suite 400 
Palo Alto, CA 94303 
Telephone: (415) 856-4161 

Micro Focus development products are available direct and through many OEMs worldwide, including the few listed below. Call 
or write for more information about products for these OEM machines and many others not listed. 


... including AT&T, NCR, ALTOS and the IBM RT PC! Micro Focus’ UNIX products let you develop, test and 
run multi-user applications on these and many other machines. 

GSA certified Level II COBOL/ET includes features like extended addressing for large applications and native 
code generation for extremely fast programs. The world famous ANIMATOR, a visual programming tool, helps 
debug your COBOL applications quickly and easily. Convert your 
R/M COBOL programs for faster, easier-to-maintain code 
with Micro Focus’ Upgrade III. Call now to find out 
how to increase your programming productivity! 


MICRO 

FOCUS 


From Micro Focus: 

□ ALTOS 68000 Series 

□ AT&T 3B Series 

□ CT 68xxx Series 

□ IBM RT PC 

□ NCR Tower 


From OEM: 

□ AT&T 

□ Burroughs 

□ Charles River Data Systems 

□ Computer Consoles Inc. 

□ Sequent 

□ Sperry 

□ Stride Micro 

□ Texas Instruments 


Name. 


Title 

Phone 

Company 


Address 


City 

Stare Zip 

Send to: 

Micro Focus, Inc., 2465 East Bayshore Road, Suite 400, Palo Alto, CA 94303 


Level II COBOL/ET, ANIMATOR and Upgrade III are trademarks of Micro Focus Limited. RM/COBOL is a trademark of Ryan-MacFarland Inc. 
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Special 
Holiday Offer 


■ Separate Compilation ™ 

■ Native Code Generation 

■ Large Memory Model Support 

■ Multitasking 

■ Powerful Debugging Tools 

■ Comprehensive Module Library 

■ Available for the PC and the VAX 
Use LOGITECH MODULA-2/86 to 

decrease your overall development cycle 
and produce more reliable, more 
maintainable code. 


Step up to the power of LOGITECH 
MODULA-2/86 at a saving of nearly 
$100 off our usual low prices! We’re 
offering a complete tool set including 
our compiler with 8087 support (for use 
with or without an 8087),our Turbo 
to Modula-2/86 Translator, Run Time 
Debugger, and Utilities in one holiday 
package at a special price! 


WINDOW PACKAGE 


Build windows into your programs. Features 
virtual screens,color support,overlapping 
windows and a variety of borders. 


• LOGITECH 

MODULA-2/86 $89 

Includes Editor, Run Time System,Linker, 
8087 Software Emulation,Binary Coded 
Decimal (BCD) Module, Logitech’s com¬ 
prehensive library, Utility to generate 
standard .EXE files. AND more! 


MAKE UTILITY 


Figures out dependencies and automatically 
selects modules affected by code changes 
to minimize recompilation and relinking. 


LOGITECH MODULA-2/86 
with 8087 Support $129 


• CROSS RUN TIME $199 
Debugger and ROM Package 

Still available at an introductory price! 


• LOGITECH MODULA-2/86 
PLUS $189 

For machines with 512K of RAM. 
Increases compilation speed by 50%. 


Add S6.50 for shipping and handling. Calif, 
residents add applicable sales tax. Prices valid 
in U.S. only. 

Total Enclosed $_ 

□ Visa □ MasterCard □ Check Enclosed 


TURBO PASCAL to $49 
MODULA-2 TRANSLATOR 

“Turbo Pascal. ..is a very good system. 
But don’t make the mistake of trying 
to use it for large programs 

Niklaus Wirth* 
Our Translator makes it even easier for 
Turbo users to step up to Modula-2/86. 
It changes your Turbo source code 
into Modula-2/86 source,solves all the 
incompatibilities, and translates the 
function calls of Turbo into Modula-2/86 
procedures. Implements the complete 
Turbo libraries! 


m RUN TIME DEBUGGER 
"(Source level!) $69 

The ultimate professional’s tool! Display 
source,data,call chain and raw memory. 
Set break points, variables, pinpoint bugs 
in your source! 


Card Number 


Expiration Date 


Signature 


Name 


UTILITIES PACKAGE $49 


Address 


Features a Post-Mortem Debugger (PMD). 
If your program crashes at run-time the 
PMD allows you to analyze the status of 
the program and locate the error. Also 
includes a Disassembler, Cross Reference 
Utility, and Version that allows conditional 
compilation. 


Phone 


LOGITECH 


Call for information about our VAX/VMS 
version,Site License,University Discounts, Dealer 
& Distributor pricing. 

30 Day Money Back Guarantee! 

To place an order call our special toll free 
number: 


Logitech, Inc. 

805 Veterans Blvd. 
Redwood City, CA 94063 
Tel: 415-365-9852 

In Europe: 

Logitech SA, Switzerland 
Tel: 41-21-879656 

In Italy: Tel: 39-2-215-5622 


LIBRARY SOURCES $99 


800-231-7717 

in California 

800-552-8885 


Source code now available for 
customization or exemplification, 


''as reported in Micro Cornucopia, August-September 1985.Turbo Pascal is a registered trademark of Borland International. 
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O I want to step up to 

I Lj LOGITECH MODULA-2/86! 

Here’s the configuration I’d like: 

□ Special Holiday Package 

$199 

□ Logitech Modula-2/86 

$89 

□ with 8087 support 

$129 

□ Plus Package 

$189 

□ Turbo to Modula Translator 

$49 

□ Run Time Debugger 

$69 

□ Utilities Package 

$49 

□ Library Sources 

$99 

□ Window Package 

$49 

□ Make Utility 

$29 

□ ROM Package 

$199 
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Lattice 


To place your order: 
Lattice, Incorporated 
Post Office Box 3072 
Glen Ellyn, Illinois 60138 
312-858-7950 
TWX 910-291-2190 




Only 

$119.95 


mitted. A common method of allowing 
the exchange of binary data within a 
micro-to-mainframe environment is to 
encode the file, prior to transmission, 
to a format permitting data transparen¬ 
cy. One efficient encoding scheme uti¬ 
lizes a 3:4 mapping, where three bytes 
of binary data are mapped to four bytes 
of character data for processing. This 
mapping is much more efficient than 
the 1:2 scheme employed by the pack¬ 
ages that were evaluated. 

Stan H. King, executive vice president 
Warren A Mackensen, president 
Mackensen Corporation 
Santa Monica, CA 

The points regarding dial-in, leased 
lines, and direct connect are technically 
correct, but not critical to the points be¬ 
ing discussed in the article. The point of 
the discussion of access options in the 
article was to give a brief review of the 
common methods to achieve 3270 com¬ 
munications. The use of9600 asynchro¬ 
nous communications over dial-up 
lines is both uncommon for a single 
terminal 3276 (or PC emulating a 
3276) and extremely expensive. It is 
more common for a 3274/76 with mul¬ 
tiple terminals attached (a configura¬ 
tion not relevant to the discussion be¬ 
cause the article dealt with options for 
single PCs, not LANs). The diagrams 
were meant to show the three types of 
3270 communication schemes. Figure 3 
shows the options with a cluster control¬ 
ler. We tried to show both channel con¬ 
nection and 3705/25 connection in 
one diagram. Because of this, the dia¬ 
gram (not the text of the article), im¬ 
plied 3276 channel connection. This is 
technically incorrect; only certain mod¬ 
els of the 3274 can be channel-connect¬ 
ed. The assertion in the letter that 3276s 
can be connected directly to a commu¬ 
nications controller is correct, however 
null modems are necessary. 

Because the AST board was not 
evaluated, I cannot comment at present 
on the assertions regarding the superi¬ 
ority of the product. Based upon an ex¬ 
amination of the products evaluated, 
and my benchmark tests, I stand by my 
conclusions regarding editor-based file- 
transfer packages. 

I do not agree with some of the 
statements in this letter regarding the 
SNA protocol. Messrs. King and Mack¬ 
ensen imply that SNA follows the ISO 
Open Systems Interconnection model. 
Although a number of layers in SNA pa¬ 
rallel ISO—they are quite similar in 
many regards—SNA never proclaims to 
follow the ISO protocol; it is a protocol 


Finally, Mr. Addelson discusses the 
limitations surrounding the micro-to- 
mainframe transfer of PC binary files. 

He states that the transmission problem 
is a result of the inability of the main¬ 
frame editors to handle 8-bit characters; 
they use 7 bits to represent the charac¬ 
ter and the high-order bit is usurped in 
a parity-checking scheme. This, howev¬ 
er, is incorrect. Although mainframe 
editors and utilities have various restric¬ 
tions, the data transparency limitation is 
a function of the 3270 data stream pro¬ 


tocol and the 3270 I/O interface code 
that is used. 

The lack of transparency of the 
3270 data stream protocol limits the 
number of codes available to represent 
data. Because binary hies contain codes 
in the complete range of the 256 possi¬ 
ble values, conflicts exist where data 
values overlap with 3270 orders. In ad¬ 
dition, code assignments not defined by 
the I/O interface code being employed 
(selected when ordering or installing 
the 3270 control unit) cannot be trans- 


Sidelalk 

It minds the phone while you do your work 

No more interruptions! Because now SideTalk can trans¬ 
fer your files or receive your mail while you’re using your 
computer for other important matters. And SideTalk is 
programmable with its own BASIC-like language. What’s 
more, you’re never more than a keystroke away from all 
of the power of SideTalk. 

When we say SideTalk is the best telecommunications 
program on the market, we’re not just talking out of the 
side of our mouth. 
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WINDOWS FOR DATA 


MENUS WINDOWS DATA ENTRY 



PROFESSIONAL DEVELOPERS, here is 
the front end package you’ve been waiting 
for, the ONE that does the hard jobs that 
others can’t — we guarantee it. Makes 
standard display and entry tasks easy. 
Reliable. Compact. Portable. 

MENUS: Build multi-level menus in the 
format of your choosing: Lotus 1-2-3, 
Macintosh, or any style you might select. 
Items can call sub-menus, data-entry 
windows, or action functions. The menu 
system is completely flexible. 

WINDOWS: WFD is built upon and in¬ 
cludes Windows for C, the windowing 
system rated #1 in PC Tech Journal 
(William Hunt, July 1985). WFC now has 
more features than ever: unlimited windows 
and files, pop-ups, fast screen changes, win¬ 
dow names, horizontal and vertical scrol¬ 
ling, logical video attributes, highlighting, 
support for the EGA, off-screen updating, 
formatted output, word-wrap and auto 
scroll, print windows, read and write func¬ 
tions, and keyboard input with subroutine 
execution during waits. 

DATA ENTRY: The most complete and 
flexible data entry system on the market. 
Pop-up data-entry windows, field types for 
all C data types, plus special decimal, date, 
and time fields, full-featured field editing, 
auto conversion to and from strings for all 
field types, input masks or “pictures,” pro¬ 
tected text, system and user-supplied 
validation functions, range-checking, 
scrollable context-sensitive help, required 
and must-fill fields, passwords, programmer 
definable keys, field types, and mask func¬ 
tions, date and time utilities, and string 
utilities. Read field by field or auto-read all 
fields. Branch and nest window forms. 



|f\ if tsyi £><•' \V\V 

As many possibilities as Vermont in June. 

WINDOWS FOR DATA HAS 
UNPRECEDENTED FLEXIBILITY. 

Virtually every capability and feature of 
WFD can be modified to meet special 
needs. All key-invoked data-entry functions 
can be assigned to keys of your choosing; 
and you can add your own functions to the 


key assignment table. This same flexibility 
exists for the input masks used to control 
data entry. Install your own validation func¬ 
tions. You can even define new field types 
and add them to the system. You do not 
need source code to take advantage of the 
flexibility of WFD, but full source is 
available. 


MICROSOFT WINDOWS 
COMPATIBILITY 

is automatic. Windows for Data 

detects the presence of MS Windows 
(and IBM’s TopView) and follows 
the rules required for full compatibility. 
No need for special code, complex inter¬ 
faces, or expensive toolkits. 


EASE OF USE 

Ease of use comes first and foremost from 
basic design and implementation. WFD is 
not just a library of functions, but an in¬ 
tegrated system for menus, windows, and 
data entry. 

We make the system easy to learn by 
explaining each major application in step- 
by-step detail. WFD is documented for the 
professional. Six hundred pages of 
documentation in a full-size, high-quality 
binder. Numerous tutorials and demonstra¬ 
tion programs are provided. Nearly two 
hundred functions are documented indi¬ 
vidually, to UNIX standards. 


RELIABLE 
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As free from bugs as Vermont in January. 

For its basic input and output, WFD uses 
the library of Windows for C, a mature 
product that has earned a reputation for ex¬ 
treme reliability. WFD has been through its 
“shakedown” and the few bugs that turned 
up have been corrected. We promise to 
quickly respond to any further bug problems 
you may encounter. 

THE MEMORY FILE FACILITY 

of windows for C is more flexible and 
memory efficient than the “virtual screen” 
systems of other windowing packages. 
Memory usage adjusts to the amount of text 


in files. No waste space! Build files of 
any length and width from disk, code, or 
communications input. Retrieve, replace, 
add, and scroll file lines. Open windows at 
any point in a memory file. Scroll windows 
horizontally or vertically. 

UNIX, DOS, OR BOTH 

WFC and WFD provide source code com¬ 
patibility between PCDOS and UNIX. Pro¬ 
grams written for one operating system will 
compile and run on the other with only 
minor changes. 

UNIX developers, now you can put advanc¬ 
ed windows, menus, and data entry features 
common to the PC world in your UNIX 
programs. 

PRAISE FROM USERS 

“WFD is the best programming tool Fve ever used. 
It’s the most flexible Fue seen. Whenever Fve 
wanted to do something, Fve been able to find a 
way. ” 

Steven Weiss, Stratford Systems (18 yrs; 1 yr)* 

“WFC is the standard by which we judge all other 
C utilities. The most helpful tool we’ve ever 
acquired. Absolutely easy to use. Very tight code. ” 
James Baker, Mathew Bender (7 yrs; 4 yrs) * 

“Especially compared to Panel , I love Win¬ 
dows for Data. Your documentation is great. ” 
Don Heinmeller, Law Software (10 yrs; 4 mo) * 
“The documentation lets you get up and running 
fast. I integrated help routines into existing educa¬ 
tional programs in a day and a half. ” 

Richard Rovinelli, Educational Services 
(17 yrs; 1 yr) 

* (programming experience; C experience) 

If you are tired of screen utilities that are 
hard to use and limited in capability, you 
owe it to yourself and your programs to try 
WINDOWS FOR DATA. 


OUR CHALLENGE AND 
GUARANTEE 

If you have an application where no 
other tool can do the job, try Windows 
for Data. If it doesn’t help you solve 
your problem, RETURN FOR A FULL 
REFUND. YOU MUST BE SATISFIED. 


WINDOWS WINDOWS 
FOR DATA FOR C 


PC DOS* 

XENIX-286 

UNIX 


$295 

$595 

CALL 


$195 

$395 

CALL 


* For all popular C compilers; 
No royalties for DOS 



Vermont 

Creative 

Software 


21 Elm Ave. 

Richford, VT 05476 

802 - 848 - 7738 , 
■ext. 21 

MasterCard & Visa Accepted. Shipping $3.50 
VT residents add 4% tax. 

Trademarks: Panel, Roundhill Computer Systems; Microsoft, 
(registered) Microsoft Corp., TopView, IBM. 
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unto itself. The point they seem to be 
making, however ; is that the application 
need not perform integrity checks be¬ 
cause they are handled in the Link 
layer. This does not assure adequate 
data integrity for file transfer. Prudent 
application programmers commonly in¬ 
clude check-digits, CRC, or other integri¬ 
ty checks in their software, especially if 
it involves file transfer. 

Messrs. King and Mackensen assert 
that the discussion of the file-transfer’s 
7-bit limitation is incorrect. Their infor¬ 


mation on the lack of transparency in 
the 3270 protocol is certainly relevant; 
however, TSO EDIT and XEDIT’s char¬ 
acter-handling limitations are also a 
constraining factor. The assertion that 
3:4 mapping is more efficient than 1:2 
mapping may be correct, but none of 
the file-transfer packages reviewed in 
the article uses that scheme. 

Even 3:4 mapping with an editor- 
based file-transfer package does not al¬ 
low real data transparency. A main- 
frame-based program must remap the 



mmmmum M 

#///////* * 


32 MB Boundary Gone! 


A Contradiction! 

Running Under PC DOS 

>750 million bytes formatted in two volumes for the "Eagle" 

(one voiume/drive)...M2361A can hold 552MB/volume...data transfer 
rate up to 2.4MB/sec....data access time - I8ms/drive...variable interleave 
capability...partitioning possible...drives built to mainframe specifications 
with mainframe reliability...greater than 20,000 hours MTBF. 

For further information contact: 

Upper Bound Micro ^ 

18 Elizabeth Street, W. Conshohocken, PA 19428 
(215) 825-0505 FAX (215) 828-8618 

The "Eagle" is a trademark of Fujitsu America, Inc. 
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four bytes back to the original three, a 
function not performed by the main¬ 
frame editors. The mapped file on the 
mainframe is useless unless down¬ 
loaded back to the PC and translated to 
the correct form. As stated in the article, 
this is only useful when using the main¬ 
frame to archive PC data. The data 
cannot be downloaded to the PC that is 
using other file-transfer packages be¬ 
cause the other packages do not in¬ 
clude the same remapping scheme. 

—Roger Addelson 

Regarding the AST 3278/79 package 
not being evaluated, PC Tech Journal 
chose in this case to review equipment 
from original manufacturers in order 
to avoid duplication. AST was a VAR 
(value-added reseller), adding only its 
own file-transfer routines. In light of the 
information provided by Messrs. King 
and Mackensen, the AST package is be¬ 
ing considered for review. 


ERRATA 

Regarding “The EGA Spectrum” (John 
T. Cockerham, October 1986, p.48), 
please note the following corrections: 

On page 50 in the first column, the 
phrase that reads “(or 3D4 and 3D5 at 
the alternate I/O address)” should say 
“(or 3D4 and 3D5 if the EGA is config¬ 
ured to be a Monochrome Display)”. 
The implication is that the other I/O 
addresses are for the second EGA card. 
This is not so, as explained in the suc¬ 
ceeding paragraph on that page. 

In the caption for table 1 (p. 50), 
the first sentence should read, “The 
data register in all cases is 3x5.” 

In connection with the discussion 
that begins on page 61, the EGATEST 
program requires an auxiliary file, 
OTHRFONT.DAT, in order to run. This 
file contains a modified font so that the 
user of EGATEST will have the ability to 
see the font cycling. (OTHRFONT.DAT 
is available on PCTECHline. 

On page 63, in the first paragraph 
at the top of column three, the sentence 
that begins, “These numbers...” should 
read, “These numbers will not be 
shared by the non-C&T boards to be re¬ 
viewed next month. The C&T boards’ 
BIOS call timings, however, varied 
widely from a reasonable 27.4 seconds 
to an agonizing 64.3 seconds.” 

Also note that the routine in 
LOWEGA (listing 2A) called WaitFor- 
VerticalRetrace actually waits for the 
Vertical Display End signal. The name 
was chosen because it implies what the 
adapter is really doing. 1 BeB 
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PC BRAND: CAREFULLY CHOSEN 
PROGRAMMER TOOLS 


BRIEF Is Anything But. 
A Whopper of an Editor 

W ith a name that belies its thorough¬ 
ness, Brief™ has every feature 
you've ever contemplated for your editor- 
in-chief. Text, from keyboard or files, is 
housed in multiple buffers, and scrolled 
through one or more windows you open, 
close, resize. A text buffer may be called to 
different windows to view two areas at 
once. A change in one changes both. Text 
blocks may be marked for printing, writing 
to files, movement to scrap buffers for cut 
and paste into other buffers, or deletion, 
with as many "undo" levels as you want. 

Brief has text search abilities rivaling 
"grep", with wildcards for matching, 
indifference to intervening characters, 
acceptance of character ranges. 

If you use Lattice, C86™, or Wizard, and 
have 320k, you can compile your C 
program without ever leaving Brief. It finds 
the lines with errors, and marches you 
through the text for repairs. 

Parts of Brief were written with its own 
Lisp-like macro language which has 
structure, 32-character variable names, 
conditional execution, loops, and you can 
actually read it! Nothing like the 
hieroglyphs we’ve seen elsewhere. Bulletin 
board and public domain disks with 
macros. "Simply the best text editor you 
can buy", Dvorak Infoworld. (Needs 192k.) 
Ask for: List: PC Brand: 

U0590 *195 Call 

HALO GRAPHICS 
SYSTEM Multi-Board 

Graphics Library 

The premier graphics library that got the 
ball rolling for PC-based graphics and has 
grown so omnipotent that it supports over 
25 graphics boards — including IBM’s 
EGA and Nr. 9 Revolution's hi-res series — 
and has a multitude of mouse and printer 
drivers. All that in each box. Separate C 
versions for Lattice, M’soft, Aztez, CI86. 
What does Multi-Halo do? A down to the 
last pixel graphics library plus functions to 
reset drivers so distributed program can 
-run on anything. Wonderful value for single 
license. Flexible licensing available for 
redistribution. Specify: S0315 & Language. 
List: *300. We: $ 219. With Dr. Halo II, a 
free-standing "paint”: List: *440, Us: $ 299. 


WINDOWS for C/WINDOWS for DATA 

Microsoft Windows™ and TopVieW™ Compatible 

. pad prEE DEMO! 

W indows for C™is a library of over 80 CALL FOR r 

functions to add the pizazz and prac¬ 
ticality of window partitioning to your 
application. Unlimited windows, each 
defined inaC structure for easy reference 
throughout your program, can be made 


either to pop up or permanently overwrite 
the screen. Routines will scroll and 
highlight lists with arrow keys, will read 
and scroll ASCII files vertically and 
horizontally in windows, and even write to 
memory-loaded files off the screen. 

Logical treatment, of video attributes 
permits unchanged programs to run on 
color or monochrome. Colors of windows 
are set individually. 

All functions are in separate modules; 
only those used are linked. Only buffers 
holding on-screen or temporarily 
obscured windows occupy RAM; others 
released dynamically. Best overall rating 
and fastest display in Bill Hunt’s 7/85 Tech 
Journal review of five windowing products. 

Windows for Data comprises all of 
Windows for C but takes m data through 
the windows as well. At the high level a 
single function lets you specify prompt 
string, field length, data type, screen 
location, picture, target variable, then sets 
lesser functions scurrying to get and 
process a user's input. There are utilities to 
get system date and time, mess with 
strings, create your own masks for fields. 

Field options can require entry, prevent 
entry, permit insert or overtype, beeping 
on invalid or overflow keystrokes, and 
attachment of field-specific help messages 


and functions you want called to display 
messages or validate entries. And you 
decide which keys will clear a field, jump 
to the next or prior, quit, etc. Options 
diverse enough that a set of "fields" can be 
made to behave like a Lotus™ menu. 
Specify Compiler: List: PC Brand: 

T0100 Windows for C *195 s 149 

T0150 Windows for Data *295 $ 259 
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MICROSOFT C 4.0 

A Great C Battle Rages and You’re Winning 

A s the dreadnaughts pound each 
<. 


other with ever heavier ordnance, 
today’s programmers reap the spoils of this 
war. Bundling a source debugger and a 
"make", and sporting a "huge” memory 
model permitting single data objects 
larger than 64k, the Microsoft C compiler 
has jumped a full version number to 4.0. 

But what’s really impressive are the bench¬ 
marks reported in Dr. Dobb’s (8/86) 
encyclopaedic survey of 17 C compilers. 
Microsoft’s and IBM’s C (licensed from 
Microsoft) run away with the contest 
winning 11 of 27 benchmarks. 

The CodeView™ debugger, free for a 
limited time, uses windows to show every¬ 
thing on one screen: source alongside 
disassembled object, variables, stack and 
registers. Drop down windows—use a mouse 
if you like—obviate learning of commands. 
"A source-level debugger that puts the rest 


CTREE 

B-Tree File Manager, Source Code, No Royalties! 

c 


-tree is sturdy code that has 
' weathered many seasons of pro¬ 
longed and widespread use. It comes in C 
source, so you can modify it to fit a special 
case. No royalties provided you bind it into 
your binary application. 

C-tree's design splits nodes to allow any 
number of users to access an index file 
simultaneously even when updates are in 
progress. So multi-user configurations and 
adaptation to networks are possible. 
Record-locking routines are provided for 


dBC Lattice Library Maintains dBASE 
Compatible Files With the Power and Speed ofC 


Use dBC for custom work for clients, or 
on its own. It’s a complete ISAM file 
manager for C whether or not dBASE will 
be used in tandem, supports all four 
memory models, and can have sixteen 
index and data files open. Big discount to 
buyers of both dBASE II and III versions. 
Specify Lattice, Microsoft 3.x, or DeSmet. 


Versions: 

List: 

PC Brand: 

L00II 

For dBASE II 

*250 

*195 

LCCII With Source 

*500 

*390 

L0III 

For dBASE III 

*250 

*195 

LCIII 

With Source 

*500 

*390 


d BC™ links C'to dBASE. It creates and 
maintains files and their indexes which 
exactly replicate dBASE file design. So 
dBASE can read and update them. And 
the reverse. dBC can use any files created 
by dBASE. Now C and dBASE can operate 
on the same data bases interchangeably. 

That opens up the widespread culture of 
dBASE installations to exploitation by C 
programmers. Tap that market, avoid the 
resident dBASE language, and gam the 
advantages of C with this single product. 

dBC’s functions parallel all dBASE's file 
handling commands, many decomposed 
to give closer control. Each backed by 

demo source files on disk. —-— - rnHilCtS 

- ^.Latest stock 


DOS 3.1/3.2, UNIX and XENIX. 

Thanks to source code which does not 
deviate from the K&R standard, C-tree can 
travel. Tests in many environments prove 
that C-tree gives your application a ticket 
to anywhere. 

Ctree permits any number of keys for a 
data file, supports duplicate keys, 
alphanumeric or numenc, supports files of 
variable record length; multiple keys in 
one mdex file, and keys of variable length. 
Both high level ISAM routines which handle 
details with minimum coding, and decom¬ 
posed step-by-step functions you can access 
directly. It’s comprehensive. 

Ask for: List: PC Brand: 

F0660 *395 *329 


to shame” (Dobb's), 

Microsoft C now has five memory models 
for code and data, plus non-library support 
for another thirteen, and boasts alternate 
math packages for speed versus accuracy, 
with or without 8087/80287 chips. A big 
plus in multi-language settings: call from 
this C any routine written in later versions 
of M'soft Pascal, FORTRAN, or Macro 
Assembler. Object code of all four may be 
intermixed come link time or commingled 
into libraries. 

Both linker and library manager are part 
of the package, as is the "make”, a UNIX™ 
name for a smart batch program which 
knows to expend minimum effort to rebuild 
any size of project by compiling and 
assembling only elements affected by new 
or changed modules. 

It is reportedly used by Lotus, Ashton¬ 
Tate and, fittingly, Microsoft itself to develop 
■ Windows. Dobb's calls it "the best MS-DOS 
C development environment value today 
[for] virtually any kind of program 
conceivable." 320k suggested. 

Ask for: List: PC Brand: 

G0500 *450 *295 

CURSES Unix Style Screen 
Management 

Curses from Lattice™ manages the screen 
of the PC like Unix™ curses. Library of 84 
functions and macros parallels Unix with 
matching parameter lists. So Unix pro¬ 
grams are at home on the PC, and vice 
versa. Keeps any number of screens in 
memory, supports color, vast function set to 
get characters, wrap lines, scroll, blank 
lines, highlight, etc. Like Unix refreshes 
screen only on your command. Ask for: 
L0850. List: *125. Here: *99. With Source: 
L0860, *250/ s 199 


PANEL Feature-Laden Screen Design Tool 

w 


' riting your own screenware can 
blow completion dates and profits. 
Panel™ works with you interactively to 
set up foolproof screen displays and 
data entry forms rapidly. Output is C 
source code. 

Not just single plane: layer your screen 
designs with up to ten overlapping 
images: Background pop-up lists, help 
boxes, and alternate input fields. 

Panel builds in a user interface for 
keystroke movement within and between 
fields, supplies validation routines for 


checking user field entries. Diverse at¬ 
tributes may be selected for any field — 
size, data type, color, conversion of input 
to upper case; clearance of existing data 
when new entry is started; masks for 
standard formats (eg, dates); phrases 
which fill in when their first letter is 
typed; multiple-choice lists from which 
to choose by cursoring a highlighted bar. 
Fields may be multi-lined and scrolled if 
larger than the screen space allotted 
them. Specify: S0400 & Compiler. List: 
*295, Us *229 


For Orders, Literature, or Catalogs, Call Us at... 

800 PC -BRAND 

That’s (800) 722-7263. In NY State call (212) 242-3600 
PC Brand, 150 5th Ave., New York, N.Y. 10011-4311 
Ttelex: 667962 (SOFT COMM NYK) 

= 1986 PC BRAND 

Prices, terms, and specifications subject to change without notice. 













TODAY’S TOP QUALITY AIDS TO 
PROGRAMMING PRODUCTIVITY 


GREENLEAF Bountiful DAN BRICKLIN’S DEMO PROGRAM 

FUNCTIONS Harvest Storyboard Your Program 


BASTOC opt»m' zeS! 

Translates BASIC Into C 


C source, assembler source, and binary 
libraries of 225 functions for many com¬ 
pilers. Emphasizes tight functional group¬ 
ings to minimize loading code which your 
application may never use. Manual helps 
select functions, bulletin board, too. 

A sampling: DOS extensions for file and 
directory manipulation; Screen:, to select 
mode, page, monochrome or color, palette; 
cursor shape, positioning; clearing and 
scrolling; pixel get and put; read light pen. 
Strings: Center, justify, etc.; efficient list 
operations which add, delete, sort string 
pointers for top speed. Other: graphics 
character primitives, keyboard status, func¬ 
tion key assignment, time/date, read 
registers and memory size, peek and 
poke. Mature best-seller. Specify: S0770 & 
Compiler. List: *185, Here: *139 


PFORCE Phoenix Pfunction 
Pfestival 

Lotu£® didn’t do badly pulling it all 
together m one place. Phoenix has follow¬ 
ed suit with the ultimate integrated C 
library, offering everything from low level 
functions for hardware access to complete 
b-tree database management. Along the 
way are prerequisites such as string 
manipulation, timd/date, field and screen 
editing, but also four styles of menus (Lotus 
included), windowing, background task¬ 
ing, DOS interfaces, directory manage¬ 
ment, even interrupt-driven communica¬ 
tions. Design emphasizes objects, so 
characteristics of windows, databases, 
records and fields can be initiated and 
changed outside functions. 

One large collection in place of bits and 
pieces means one set of instructions and 
PforCe™ has tutorials, extensive examples, 
quick reference, and on-line help. 

Everything in source, no royalties, all 
memory models of Lattice, M’soft. Specify: 
S0220 & Compiler. List: *475, PCB: *349 


GREENLEAFjfeiio World 
COMMUNICATIONS 

Want your application to communicate 
with other users or remote date bases by 
asynchronous communications built right 
into your C programs! Even if you don’t need 
it now, that’s a skill to have at the ready! 

120 functions and demo programs in 
both C and assembler source code set up 
separate transmit and receive ring buffers 
for up to 16 simultaneous channels. In¬ 
terrupt driven so you can halt an incoming 
record, display it, file it, let the user edit it, 
then continue. Goodbye separate com¬ 
munications software. 

Supports up to 9600 baud, ASCII or 
binary, any parity or word length, 8250 
UARTb, Xon/Xoff and Xmodem, 
WideTrack receive. Specify: S0750 & 
Compiler. List: *185, Us: *139 


PRE-C Pick the Lint from 
Your Program 

Pre-C is like UNIXs lint. It finds pro¬ 
blems your compiler won't. Problems 
that a debugger will have trouble figur¬ 
ing out. Even problems which will 
cause trouble with other compilers. 

Compilers see one module at a time. 
Modules only meet at link time. Pre-C 
looks at all modules at once and reports 
conflicts in data type declarations; func¬ 
tion call parameters which disagree 
with functions, machine-dependent ex¬ 
pressions which inhibit portability. It 
spots obsolete usage (even C changes), 
casts with suspect conversions, 
variables never used, functions never 
called, unreachable code. Adheres to 
UNIX System III compile standard to 
ensure your portability. Ask for: 

P0590, List: *295, Ours: *208 




T he Legendary One has created 

Metaphor Two when the rest of us are 
still on Zero. Dan's first was the original 
electronic spreadsheet (VisiCalc™). This 
one is for programmers. 

Words don't express program ideas 
because programs are screens! Dan's 
Demo creates slide shows. Create a 
screen — a snapshot of your planned pro¬ 
duct as it runs. Anything goes: words, 
borders, box rules, inverse and underlining 
of monochrome, fore- and background color. 
Copy this "slide” to an empty screen. 
Change it a little, to show the next instant of 
run-time. Do it again. Presto, a whole slide 
show of your program in action. 

All 250 characters and attributes are 
available from scrollable lists which pop to 
the screen. All commands are layered in 
Lotus-style pop-up menus. Frequent 
choices mapped to function keys as well. 


80x25 character mode, not bit-mapped. 

Screen areas can be blocked for cut and 
paste or filled with color or characters, 
even blink. Slides can overlay on others, 
can be shuffled, deleted. Slides can pro¬ 
ceed at time intervals or branch anywhere 
in the slide sequence depending on user 
keyhits. 

Invaluable to prototype the program you 
are about to write, to position the labels, 
choose the color decor, smoothe out the 
keystroke interface. Or load the "capture" 
utility and snapshot the screens of any run¬ 
ning program for an instant slide show. 

Each copy entitles you to redistribute fifty 
of the slide projector program that runs 
demos. Plain manual, no binder keeps 
price of big product small. "Might... 
become the essential tool in.. .user inter¬ 
face prototyping," Tech Journal. Ask for: 
N0100. List: *75 US: *69 


r ' or a trifling price, BASTOC™ moves 
truckloads of BASIC code over to C. 

It’s a translator which takes in Microsoft 
Extended BASIC and emits pure K&R C 
for Lattice 3.0. It will optionally convert 
your program into a single monolithic C 
function or decompose it into separate 
functions, one for each GOSUB label. 

Version 2's optimization dramatically 
reduces execution time. Converts to in¬ 
tegers those variables in BASIC programs 
which do not need floating point. Where 
BASIC uses full assignment statements to 
mcrement counters, BASTOC converts to 
C’s compact form. Strings dynamically 
allocated ridding your application of BASIC's 
catatonic halts for garbage collection. 
Creates structure of even convoluted 
BASIC code. Huge worksaver. 

Ask for: List: PC Brand: 

S0375 *495 *399 


Shopping List for the Power Workbench 


ASSEMBLERS & DEBUGGERS LIST OURS 

Advanced Trace-86 Morgan, ASM Interpreter .. 175 149 

Codesmith-86 Debugger by Visual Age . 145 109 

Cdebugger by Micro-Software Developers . 165 139 

CSD Debugger C source level by Mark Williams 75 75 

C-Sprite Debugger by Lattice, source level .... 175 139 

Microsoft Macro Assembler with Utilities 150 109 

PASM86 by Phoenix, Macro Assembler . 195 144 

Periscope I Debugger Data Base Decisions . . . 295 269 

Periscope II Data Base Decisions . 129 111 

Pfix86 Plus by Phoenix, Symbolic Debugger. . . 395 279 

BASIC LANGUAGE 

BetterBASIC Summit Software . 195 165 

BetterBASIC Utilities 8087 Math Support . 99 85 

Btrieve Interface . 99 85 

Run-Time Module . 250 225 

Microsoft BASIC Interpreter for XENIX 350 295 

Microsoft QuickBASIC Compiler full BASICA 99 79 

Professional BASIC by Morgan 99 79 

RM/BASIC by Ryan-McFarland . 600 480 

True BASIC True BASIC Inc . 150 119 

Run Time Module (Price slashed) . 150 119 

True BASIC Libraries Btrieve, Asyn, Sort, etc. . . Var Call 

C COMPILERS 

C-86 Compiler Computer Innovations . 395 289 

Lattice C Compiler from Lattice .. ’. 500 299 

Let’s C Compiler by Mark Williams . 75 69 

with CSD Source Level Debugger . 150 129 

MWC-86: Mark Williams C Development 495 369 

Microsoft C Compiler 4.0 . 450 295 

C INTERPRETERS 

C-Terp by Gimpel Software . 300 249 

Instant C by Rational Systems . 500 395 

Interactive-C by IMPACC with debugging . 249 219 

RUN/C Professional from Lifeboat . 250 185 

RUN/C without Loadable Libraries . 120 109 

TEXT EDITORS 

Brief from Solution Systems . 195 Call 

Epsilon by Lugaru Software, like EMACS . 195 169 

FirsTime by Spruce Technology, C syntax . 295 229 

Kedit by Mansfield, similar to Xedit . 125 115 

LSE, the Lattice Screen Editor Multi Window 125 100 

Pmate by Phoenix, with Macros . 195 149 

Text Management Utilities Grep, splat, diff, etc. 120 100 

Vedit by Compuview . 150 119 

Vedit Plus by Compuview . 225 180 

FILE MANAGERS 

Btrieve by Softer aft, no royalties . 250 195 

Btrieve Network by Softcraft . 595 465 

c-tree by FairCom - no royalties, source . 395 329 

dBC dBASE file manager from Lattice . 250 195 

with source . 500 390 

dbVista single user DBMS by Raima . 195 159 

dbVista multi-user DBMS . 495 429 

Opt-Tech Sort Can sort Btrieve files . 149 119 

SCREEN MANAGEMENT & DESIGN 

Curses by Lattice, UNIX screen designer . 125 99 

with Source . 250 199 

Greenleaf DataWindows New 225 169 

with Source simultaneously . 395 297 

Source purchased later . 225 169 

On-Line Help from Opt-Tech Data . 149 119 

Panel by Roundhill, no royalties . 295 229 

View Manager for C by Blaise 275 209 

Vitamin C by Creative Programming . 150 139 

Windows for C Vermont Creative Software .... 195 149 

Windows for Data includes Windows forC .... 295 259 

ZView Data Management Consultants . 245 199 


GRAPHICS LIST OURS 

Essential Graphics by Essential, no royalties . . 250 210 

GSS Graphics Development Toolkit 495 375 

GSS Kernel System by Graphic Software . 495 375 

GSS Kernel System for IBM RT 795 645 

GSS Metafile Interpreter . 295 235 

GSS Plotting System 495 375 

Halo Graphics Kernel System 300 219 

with Dr. Halo II, by Media Cybernetics . 440 299 

COMMUNICATIONS 

Asynch Manager by Blaise, for C or Pascal .... 175 149 

Greenleaf Communications by Greenleaf 185 139 

PTel by Phoenix, Binary File Communicator .... 195 149 

Software Horizons Pack 3 149 119 

UTILITY LIBRARIES 

Blaise C Tools Plus 175 149 

Blaise C Tools 125 109 

Blaise C Tools 2 100 89 

C Food Smorgasbord by Lattice . 150 109 

C Utility Library by Essential, 300 functions ... 185 139 

Greenleaf Functions by Greenleaf Software . . 185 139 

PforCe by Phoenix, vast library . 475 349 

Software Horizons Packages Var Call 

TopView Tool Basket by Lattice, source avail . . 250 199 

DEVELOPMENT TOOLS 

Code Sifter by David Smith Software, Profiler . . 119 99 

C-Worthy by Custom Design Software . 295 269 

C-Worthy for Network Menus, help, errors .... 495 449 

Dan Bricklin’s Demo Program Prototyper 75 69 

LMK from Lattice by Lattice, “make" like UNIX . 195 149 

Microsoft Window Development Toolkit 500 365 

PC-Lint by Gimpel Software, after UNIX’s lint” .. 139 125 

PFinish by Phoenix, EXE performance analyzer . 395 279 

Plink86 Plus Utilizes memory for overlays . 495 359 

Pmaker by Phoenix, like UNIX “make" . 125 105 

Pre-C by Phoenix, UNIX “lint-alike . 295 . 208 

Pfantasy Pac six Phoenix products . 1295 895 

OTHER TOOLS 

BASTOC by JMI, convert BASIC to C . 495 399 

BASIC-C BASIC's functions added to C . 175 139 

The HAMMER by OES Systems . 195 179 

Report Option by Softcraft, Btrieve Report Gen. 145 128 

Xtrieve by Softcraft, Query Utility for Btrieve .... 245 220 

FORTRAN COMPILERS & UTILITIES 

ACS Time Series by Alpha Computer Service .. 495 469 

Forlib- Plus by Alpha Computer Service . 70 59 

Microsoft FORTRAN Links with Microsoft C . . . 350 219 

Microsoft FORTRAN for XENIX 695 546 

Pro FORTRAN by Prospero . 390 345 

RM/FORTRAN by Ryan-McFarland . 595 Call 

Scientific Subroutine Library by Peerless 175 149 

Scientific Subroutine Package by Alpha 295 269 

The Statistician by Alpha Computer . 295 269 

Strings & Things by Alpha Computer . 70 59 

OTHER LANGUAGES & UTILITIES 

Microsoft COBOL Compiler 700 499 

Microsoft COBOL Compiler for XENIX 995 795 

Microsoft COBOL Tools with Source Debugger 350 259 

Microsoft COBOL Tools for XENIX 450 333 

Microsoft Lisp New Common Lisp . 250 189 

Microsoft MuMath Includes MuSimp . 300 199 

Microsoft Pascal Compiler Links with M’soft C . 300 199 

Microsoft Pascal Compiler for XENIX 695 546 

Pro Pascal by Prospero, ISO Validated . 390 345 

RM/COBOL by Ryan-McFarland . 950 675 

RM/COBOL 8X ANSI 85 COBOL . 1250 995 

Source Print Aldebaran’s diagrammer . 139 109 





































































































PRICED TO SAVE YOU MONEY. *jf 
SHIPPED EAST ANYWHERE. 


RYAN-McFARLAND FORTRAN 

A Mighty Fortress Is Their FORTRAN 


NEW! 


P icking over features of rival products 
is not necessary if FORTRAN is your 
need, still the citadel of scientific and 
engineering work. Ryan-McFarland has 
left the competition battering at the gates. 

RM/FORTRAN™ is a complete im¬ 
plementation of FORTRAN-77 (ANSI 
X3.9-1978), the only PC FORTRAN certified 
by the General Services Administration at 
the highest test level. The reason: it’s a 
big mainframe compiler moved to PCs, 
with the bonus that mainframe and mini 
applications can wander between 

RUN/C PRO 

C Interpreter Link s 
Binary Libraries 

R un/C comes in an apprentice and 
pro version. The professional model 
dynamically loads and unloads multiple 
binary function libraries like C-Food 
Smorgasbord™ and Halo Graphics™ — 
potentially any library compiled with 
Lattice’s large model. Inside this inter¬ 
preter your C program can reach for func¬ 
tions in the best of commercial libraries. 

This C interpreter behaves like PC BASIC 
meets WordStar® . Use fullscreen editing 
to create a program. RUN it. If it stumbles, 
LIST it, EDIT it, RUN it again, fix it again. 
Use familiar commands like LOAD, MERGE, 
SAVE, FILES, even TRON and TRACE. 

Ideal for program development. Put up 
code at high speed, try out things devil- 
may care, let RUN/C find your malaprops. 
Blast away until tight little code segments 
are undyingly faithful. 

Lots more features: system interrupts, a 
shell command to invoke any operating 
system command without leaving Run/C, 
debugging aids ingeniously installed as a 
Run/C function. Call for debugging condi¬ 
tionally from within your program, a 
specific function or a menu of aids in¬ 
cluding immediate mode, single-step trac¬ 
ing, changing of variable values. 

Manual shows how to develop the inter¬ 
face to a commercial library, using the Lat¬ 
tice compiler (a must!). Link your own func¬ 
tion archive the same way. (320k minimum; 
512k recommended to fit libraries.) 

Ask for: S0950 List: *250 PCB: *185 

PLINK86 PLUS 

Cached Overlays Maximize 
Memory Use 

Long the overlord of overlay linkers, 

Plmk86 shoehorns large programs into 
small machines by swapping program seg¬ 
ments in from disk to save memory. A 512k 
program could run in a 128k machine, for 
example. But Plmk86 Plus is smarter still: if 
it finds itself in a larger machine, it moves 
program overlays into leftover memory. 
Overlays now swap at memory speed not 
disk speed. Can automatically restore a 
displaced overlay to which a subsequently 
called overlay must now return, and assign 
library modules to the root segment or 
overlay areas. Plink86-Plus: List: *495. 

Us *359 


environments. 

Now, on your PC, you can develop large 
applications, with programs up to 640k 
(bigger using overlays), arrays over 64k, 
and using a long list of VS, VAX and 
FORTRAN-66 extensions you may have 
grown fond of — long symbolic names, "in¬ 
clude”, IRT bit functions — because R-M 
has left out nothing. 

But what really sets RM/FORTRAN 
apart is optimization. The compiler 
reduces the number of instructions tp the 
minimum which will actually execute, and 
even takes advantage of each processor's 
features to deliver lightning-fast object 
code. It runs 30%-40% faster than Microsoft 
3.2, and could make your mainframe not 
worth the trouble. 

Comes with an interactive symbolic 
debugger like that accompanying IBM VS 
FORTRAN, Plink86 subset, has a cross 
reference compile option, supports 
assembler and C subroutine calls, IEEE 
floating point, 8087 and 80287 chips. 

"Compiler's documentation, ease of use, 
speed of execution, and debugger 
facilities place it first for recommendation" 
said the Tech Journal (10/85). 

R-M has been writing FORTRAN com¬ 
pilers for IBM, DEC, etc. for 20 years. 

There is no greater expert. 

Ask for: List: PC Brand: 

10300 *595 CaU 


LATTICE C COMPILER 

Major Upgrades to the Best Selling C Compiler 

L attice now embraces key UNIX™ 
enhancements which have entered 
the language since K&R: void functions 
returning no value, enumerated data types 
to assign stepped values to variables, data 
passing between structures by assignment. 

The greatly expanded libraries (325 
functions!) enable the file sharing and 
record locking provisions of DOS 3.1, pro¬ 
vide a full complement of transcendentals, 
and a host of utilities to mimic the UNIX 
and XENIX™ environments. 

Lattice 3.0 defaults to the ANSI proposed 
standard when you need strict adherence, 
but command line options restore leniency. 

And it adopts ANSI checking of external 
function arguments by data type to kill bug 
swarms when modules join up at link time. 

FOREIGN 

1 cardnumber® pQ^refundst P 


GSS GRAPHICS SYSTEM 

Leave the Device Driving to GSS 


G SS™ has reconfigured two compo¬ 
nents of its comprehensive graphics 
tools to conform with the ANSI Computer 
Graphics Interface (CGI) standard. 

At the heart of the system is the Develop¬ 
ment Toolkit which contains all language 
interfaces and device drivers for key¬ 
boards, mice, joysticks, tablets, printers, 
plotters, cameras, and more. Drivers house 
management of vector graphics (plotters) 
and bitmaps used by raster input devices 
(scanners) to insulate the application pro¬ 
gram from concern for device idiosyncracy. 
No one else has implemented CGI that 
way. It means your programming remains 
generic; just switch drivers and the same 
program will drive a different device. 

GSS Kernel™ conforms to level 2b of 
ANSI's Graphical Kernel System (GKS) and 
contains all its needed drivers and 
language bindings. Kernel has macro level 
tools to draw and color an object, store the 
sequential instructions, and recreate the 
object on its own, as well as segment it, 
transform it, etc. So powerful, a single com¬ 
mand may represent several score lower 
level statements. 

Plotting has the equivalent GKS tools for 
graph and chart generation and their cap¬ 
tioning: hand it apples and oranges, say 
"pie", and it bakes the numbers into a 
digestible display for screen or plotters. 

Kernel and Plotting have tools to convert 
images they create to ANSI Computer 
Graphics Metafiles (CGMs), a tokenized 
standard for storing every form of graphic 
image as data. The Metafile Interpreter 


ANSI CGI STANDARD’. 

PRICES CUT! 

reads the contents of a CGM and inter¬ 
prets it with full CGI capability for re¬ 
creation on various devices. 

Quality software? IBM thinks so. They sell 
the GSS series under their own label. 

Unit royalties and annual fees have been 


Lattice now delivers smaller .EXE files, 
boasts very fast link times and a more effi¬ 
cient aliasing algorithm. New options 
generate code to use 80186 and 80286 
features; 8087 of course sensed and util¬ 
ized. Lattice has enjoyed pre-eminence so 
long that developers have created far 
more snap-on tools for Lattice C than any 
other compiler. William Hunt’s PC Tech 
Journal review of 12 compilers awarded 
Lattice the only "very good" rating for 
add-on library availability. 

Ask for: List: PC Brand: 

S0100 *500 *299 

BETTER BASIC 

Convert Microsoft BASIC 
Structured, Compilable. 

C ombines the familiarity of BASIC with 
the best features of C, Pascal, and 
Modula 2, yet BetterBASIC is 100% com¬ 
patible with Microsoft's GW™ BASIC and 
IBM BASICA including graphics, sound, 
and assembly language calls. So load your 
old programs and RUN. SAVE and they are 
converted automatically to BetterBASIC! 

It's big: Needs 192k; programs can go to 
I the PC’s full 640k. It's comfy: Behaves like 
M'soft BASIC at the interactive level, with a 
full-screen editor, direct statement execu¬ 
tion, and always poised to RUN. It’s fast: 
Each statement checked and compiled 
once, not every time encountered. Sieve 
runs 6 times faster than with M’soft. 

C-like structures house file records so 
goodbye to FIELD, MKI$, CVD, LSET, etc. 
Named "procedures" replace GOSUBs to 
lmenumbers. Lots more features: built-in 
linker for compiled modules; trace; debug¬ 
ging breakpoints; cross-reference com¬ 
mand; 32k strings; DOS and BIOS calls and 


instituted for redistribution. Needs 256k. 

interrupts; recursion. Run-time module 

Ask for: 

List: 

PC Brand: 

stores object code for redistribution. 

GS010 CGI Dvlpmt Toolkit 

*495 

*375 

Ask for:: 

List: 

Us: 

GS020 Kernel System 

*495 

*375 

S1200 BetterBASIC 

*195 

*165 

GS025 Kernel for IBM RT 

*795 

*645 

S1201 Run-time Module 

*250 

*225 

GS030 Plotting System 

*495 

*375 

S1202 8087 Interface 

* 99 

* 85 

GS040 Metafile Interpreter 

*295 

*235 

S1205 Btrieve Interface 

* 99 

* 85 


BTRIEVE ask ABOUT XTRIEVE & RTRIEVE 

Queen B-tree File Manager Abdicates Royalties 

Can even extend a file across two drives — 
even two hard disks! 

Version 4.x speeds DOS interaction for 
large multiply-keyed files; enables 
variable length records of virtually any 
length; verifies accuracy (optionally) with 
read after write, useful in gntty en¬ 
vironments; offers password and data 
encryption. 

There's also Xtrieve, for Btrieve file in¬ 
quiry and data manipulation, and Rtneve 
for report writing. All three in versions for 
any network that supports the MS-DOS 3.1 
file sharing function. 

Ask for: List: PC Brand: 

S0650 *250 *195 

S0652 Network Version *595 *465 


T here’s no longer a tithe to incorporate 
Btrieve™ in applications, a welcome 
proclamation if royalties would ruin your 
profit margins. Btrieve takes complete 
charge of all file creation, indexing, 
reading, writing, insertion, deletion, space 
recapture, forward and backward search¬ 
ing. It builds function call "commands" 
right into the language you use: interfaces 
to C, Pascal, BASIC, and COBOL, with sam¬ 
ple programs m all four, come with each 
copy. 

Btrieve has mainframe specifications! Its 
balanced-tree indexing scheme finds any 
key in a million in four or less accesses. 
Files may have up to 24 indexes; fixed 
record length to 4090 characters; indexes 
up to 255 characters; files of 4 billion bytes. 


TERMS AND CONDITIONS OF SALE 


Licenses: Each price is for a license to use a prod¬ 
uct on a single computer and does not constitute 
its ownership. We will inquire for you about site 
licenses. Except as otherwise indicated or where 
follows the Product Code, products may be 
used to create programs for distribution without 
royalty payments or additional licenses, provided 
said programs do not substantially replicate the 
products themselves. 

Compatibility: PC BRAND’S standard products 
are designed to operate with the IBM® PC, XT or AT 
under PC-DOS and require no more than 128k of 
RAM unless indicated. Non IBM machines using 
MS-DOS: contact manufacturer about precise dif¬ 
ferences so we can advise. 

Returns: See box page one. Defective parts will be 
replaced. Please call for authorization to return a 
product for refund. 


Payment: We honor MasterCard, Visa, American 
Express (no surcharge), checks in advance, or 
funds wired to PC Brand, c/oChemical Bank, 126 
East 86 St., New York, Account 034-016058. COD 
(U.S. only) for cash, money order, certified check 
(no fee). NY State, add sales tax. Purchase orders 
accepted from larger corporations and institutions 
at our discretion if you agree to net 30 days plus 2 % 
a month late penalty thereafter. 

Shipping & Handling: U.S: UPS Surface: 1st 
product $6, each add’l $3. UPS 2nd Day Air: 1st 
product $10, each add’l $4.50. UPS Next Day Air or 
Federal Expressl-2 Day Air: 1st product $18, each 
add’l $6. FedEx Next Day 10AM: 1st product $28, 
each add’l $7. International: Charges vary by 
destination and carrier. $10 per shipping container 
for export forms. Air parcel post at your risk beyond 
collected insurable amount. 


For Orders, Literature, or Catalogs, Call Us at... 

BOO PC-BRAND 

That's (800) 722-7263. In NY State call (212) 242-3600 
PC Brand, 150 5th Ave., New York, N.Y. 10011- 
Ttelex: 667962 (SOFT COMM NYK) 


© 1986 PC BRAND 

Prices, terms, and specifications subject to change without notice. 














helps save time, money and cut frustrations. Compare, evaluate, and find products. 


RECENT DISCOVERY 


Tom Rettig’s Library - adds 140 
functions to dB ASE III Plus for arrays, 
character and date control, screen, new 
logical expressions, number 
manipulations, and much more. Full 
source (in C, assembler, and dBASE), no 
royalties. Use with Clipper. PC $ 89 


Al-Expert System Dev t 


Arity System-incorporate w/C. MS $ 279 
Experteach-Improved, samples PC $ 399 
EXSYS - Improved. Debug, file & 
external program access. PC $ 339 

Insight 2+ - dB2, language MS $ 389 

LPA MicroProlog Intro w/APES MS $ 149 
LPA MicroProlog Prof. w/APES MS $ 595 
Others: ESP ($839), Expert Choice ($449) 


Al-Lisp 


BYSO-Common, MacLISPcompatible 
250+ functions, fast. PC $ 150 

Microsoft MuLisp 85 MS $ 199 

PC Scheme LISP - by TI. SCHEME has 
simple, “orthogonal” syntax. PC $ 95 
TLC LISP-classes, compiler. MS $ 225 
TransLISP- Good for learning MS $ 85 
Others: IQ LISP ($ 155), UNX LISP ($59), 
IQC LISP ($269), WALTZ LISP ($ 149) 


Al-Prolog 


APT - Active Prolog Tutor - build 
applications interactively PC $ 65 

ARITY Standard - full, 4 Meg 
Interpreter - debug, C, ASM PC $ 350 
COMPILER/Interpreter-EXE PC $ 739 
With Exp Sys, Screen - KIT PC $1250 
LPA Mac Prolog - Complete incremental 
compiler and an interpreter MAC $ 295 

LPA MicroProlog - intro MS $ 99 

LPA MicroProlog Prof. - full 
memory MS $ 359 

Prolog-86 - Learn Fast MS $ 89 

Prolog-86 Plus - Develop MS $ 229 

TURBO PROLOG by Borland PC $ 69 

Others: Prolog-I ($95), Prolog-2 ($839) 


Editors for Programming 


BRIEF Programmer’s Editor - 
undo, windows, reconfigure PC Call 
EM ACS by Uni Press - powerful, 
multifile, MLISP. Source: $929 $ 299 
Epsilon - like EM ACS PC $ 169 

Kedit - like XEDIT PC $ 109 

Lattice Screen Editor-multiwindow 
multi-tasking Amiga $100 MS $ 109 
PC/VI - Custom Software PC $ 129 
PM ATE - power, multitask PC $ 149 
SPF/PC - fast, virtual memory PC $ 139 


RECENT DISCOVERY 


MKS Toolkit - Unix-type tools for 
PCDOS include popular vi, ‘awk’ 
report generation language, profiler, 
grep, diff, much more; over 70 utilities 
in all. PC $119 

Note: All prices subject to change without notice. 

Mention this ad. Some prices are specials. Ask about 
COD and POs. Formats: 3" laptop now 
available, plus 200others. UPS surface shipping 
add$3 item. 


Compare Products 
Use Product Specialists 

The Programmer’s Shop is much more than 
the supplier of the largest selection of 
programmers’ software. Trained program¬ 
ming consultants will answer your questions. 
Ask “product specialists” about Cross 
Assembler, Translators, Debuggers, or 
compilers. 

Our Services: 

• Programmer's Referral List • Dealers Inquire 

• Compare Products • Newsletter 

• Help find a Publisher • Rush Order 

• Evaluation Literature FREE • Over 709 products 

• BBS • 7 PM to 7 AM 617*8264086 National Accounts Center 


C Support-Systems 


Basic-C Library by C Source MS $139 
C Sharp - well supported, Source, 
realtime, tasks PC $600 

CToolSet-DIFF, xref, source MS $ 95 
The HAMMER by OES Systems PC $179 
Lattice Text Utilities PC $ 95 

Multi-C - multitasking PC $149 

PC LINT-checker. Amiga $89, MS $119 
SECURITY LIB - add encrypt to MSC. 

C86 programs. Source $250 PC $125 


Fortran & Supporting 


Forlib+ by Alpha - graph, comm. $ 59 
M ACFortran by Microsoft - full ’77 $229 
MS Fortran link to C $209 

No Limit - Fortran Scientific $119 

RM Fortran - enhanced “IBM Ftn” $395 
Scientific Subroutines - Matrix $149 


MultiLanguage Support 


BTRIEVE ISAM MS $199 

BTRIEVE/N - multiuser MS $469 

CODESIFTER - Execution PRO¬ 
FILER. Spot bottlenecks. MS $ 99 
Dan Bricklin’s Demo Program PC $ 65 
HALO Graphics -115+ device 
interfaces, rich, printer. Specify 
language interface PC $219 

Informix - by RDS PC $689 

Informix- 4GL-application builder PC $849 
Microsoft Windows Software 
Development Kit PC $399 

PANEL - data validation, no 
royalties Xenix $539, MS $229 

Pfinish Performance Analyzer MS $249 
PLINK-86 - a program-independent 
overlay linker to 32 levels. MS $249 
PLINK-86 PLUS - incremental MS $369 
PolyLibrarian by Polytron MS $ 85 
PVCS Version Control MS $329 

Screen Sculptor-slick, thorough PC $ 99 
ZAP Communications - VT 100, 

TEK 4010emulation, file xfer. PC $ 95 


Atari ST & Amiga 


We carry full lines of Manx, 

Lattice, & Metacomco. 

Amiga - LINT by Gimpel Amiga $ 79 

Cambridge 1ISP Amiga $200 

Lattice C ST., Amiga $139 

Lattice Text Utilities Amiga $ 75 

Megamax - tight, full ST $200 

CIRCLE NO. 162 ON READER SERVICE CARD 


RECENT DISCOVERY 


Pascal-2 - Perhaps tightest compiler 
forMSDOS. Mainframe background & 
power. MS compatible. Complete 
environment. Turbo translator. Get 
detailed specs. PC $ 329 


C Language-Compilers 


AZTEC C86 - Commercial PC $ 499 
C86 by Cl - 8087, reliable MS $ 299 
Datalight C - fast compile, good 
code, 4 models. Lattice compatible, 

Lib source. Dev’rs Kit PC $ 79 

HOT C - new, intriguing PC $ 85 

Lattice C - from Lattice MS $ 299 
Mark Williams - w/debugger MS $ 399 
Microsoft C 4.0 - CodeView MS $ 279 
Wizard C - full, fast. MS $ 389 


C Language-Interpreters 


C-terp by Gimpel - full K & R MS $ 239 
C Trainer by Catalytix PC $ 89 

INSTANT C - Source debug, 

Edit to Run-3 seconds, .OBJs MS $ 389 
Interactive C - interpreter, editor PC $ 225 
Introducing C-learn C quickly PC $ 109 
Run/C Professional - MS $ 189 

Run/C Lite - improved MS $ 109 


C Libraries-General 


Blackstar C Function Library PC $ 79 

C Essentials by Essential PC $ 85 
C Food by Lattice-ask for source MS $ 109 
C Scientific Subroutines-Peerless MS $ 139 
C Tools Plus (1&2) PC $ 139 

C Utilities by Essential - Comprehensive 
screen graphics, strings. Source. PC $ 139 
C Worthy Library MS $ 269 

Entelekon C Function Library PC $ 119 
Greenleaf Functions-portable, ASM $ 139 
PforCe by Phoenix - objects PC $ 299 


C Libraries-Files 


FILES: C Index by Trio - full B + 

Tree, vary length field, multi compiler 
/File is object only MS $ 89 

/Plus is full source MS $ 349 

CBTREE-source, no royalties MS $ 99 
CTree by Faircom - no royalties MS $ 339 
dbQuery - ad loc, SQL based MS $ 159 
dbVISTA - full indexing, plus optional 
record types, pointers, Network. 

Object only- MSC, LAT, C86 $ 159 
Source - Single user MS $ 429 

Source - Multiuser MS $ 849 

dBASE Tools for C PC $ 79 

dbc Isam by Lattice MS $ 199 


FEATURE 


Baby 34.36 RPGII by California 
Software - complete mini RPG 
environments for PC include 
compiler, editor (SEU), OCL 
processor. Screen gen., sort, 
data exchange, workstation I/O. 

Separate products for compatibility 
w/IBM System /38, /36, /34. PC $1250 
Unishell - Bourne UNIX shell script 
compiler translates to C and runs 
faster . Portable, handoptimizable 
code. Use as C program generator. 

PC $ 349 


We support MSDOS (not just compatibles), PCDOS, Xenix-86, CPM-80, Macintosh, Atari ST, and Amiga. 





































provides complete information, advice, guarantees and every product for Microcomputer Programming. 


Special Features 


Multi-Language Screen Management 


Multitasking Technology 


Senior Programmers: 

FAST, Flexible, Focused Screen Design Package 
Screen-Ace Form Master 


Use a complete screen manager that concentrates on all the essentials. Fast 
assembler code gives you the power for creative design. Assembler code 
writes directly to video RAM making Form Master much faster than pack¬ 
ages that generate high-level language source. 

Paint your screens with the screen builder, and save them to a DOS file 
accessible with a single call, or define screens within your program at run¬ 
time — even combine the techniques for still greater power (lets you modify 
screens on the fly). Form Master supports an unlimited number of screens 
(with 512K RAM, you can define up to 64 25-line virtual screens). 

Each screen can have over 2000 fields, and can be up to 16.5 physical 
screens in length; and you can use the same screen with each language. Use 
the default attributes (like reverse video, underline, etc.) or choose from any 
of256 possible attributes. 

Permits flexible function key definition, forms larger than the physical 
screen, toggling field colors and attributes at runtime, and allows you to 
switch between screens without losing any data. Modify screens whether 
or not they are being displayed. With Form Master you can generate screen 
or field-specific help screens. 

Get a cleaner, FASTER user interface with Form Master. 

Form Master is DESQview, TopView, and MS Windows compatible. 
Lattice, MS C (2.xx +) (all models of C supported), APL*PLUS/PC, as¬ 
sembler — BASIC and Pascal soon. Call 818-989-5329 for a $3 demo with 
tutorial. 


ace 


SOPTWAKE 
PRODUCTS, INC. 


PCDOS $195 


Multitasking, Windowing for C, Turbo Pascal, or dBASE or... 
inonly 12K! 

SYNERGY Development Toolkit 

The highly efficient design of Synergy by Matrix gives you the benefits of 
powerftil graphics, windows, pull-down menus, dialog boxes, sophisticated 
text and icon management, math support, multitasking, and SPEED, all for 
an incredibly small 12K RAM requirement. 

The Synergy Runtime provides character and graphics support for menus, 
windows, dialog boxes, and more, so you can write programs that work in 
either mode, with very reasonable, low runtime fees. 

Functions include: window management with capabilities like tile and 
overlap, variable size and placement, process management, to support mul¬ 
titasking and sub-process generation, menus, dialog, and icon management, 
graphics, text (including a variety of fonts and sizes), and console manage¬ 
ment. 

The Synergy Development Toolkit is a collection of sophisticated tools de¬ 
signed for software developers writing new applications using Synergy, or 
modifying existing applications to take full advantage of Synergy. Tools in¬ 
clude: graphics resource editor for creating and modifying icons and text 
fonts, graphics resource compiler to construct and manage resource data 
files, font compiler and manager, debugging tools, sample library, and 


Supports IBM or Microsoft Macro Assemblers, Turbo, IBM, and Micro¬ 
soft Pascal, IBM and Microsoft BASIC, Lattice and Microsoft C, and 
dBASE II and III. CGA, EGA, and Hercules monochrome graphics 


suppo rt. 

Bhiavhx 617-567-0037 


PCDOS $375 


Expert System Development 


Translate) r 


Version Control 


Expert System Development: Practical, Complete, and dBASE Programmers: 

Unlimited Features Help Smoothly Build Expert Systems Translate to C with Less 

with EXSYS Effort. UsedBx Translator 


EXSYS, Inc. has built a stable and complete toolkit by listening to users 
and examining what they need. One of the first Expert System Shells for 
the PC, EXSYS provides the features of just about all of its combined com¬ 
petitors, plus the documentation and examples you will need to learn in this 
field. 

UNLIMITED FEATURES? EXSYS supports backward chaining of IF/ 
THEN/ELSE rules, full math support, probabilities, explanations, die abil¬ 
ity to call external programs including spreadsheets, database managers, or 
custom-written front ends with data passed to and from the externa! pro¬ 
gram, plus the ability to handle substantial applications of up to 5,000 rules. 
All user input is either English text, menu selection, or algebraic expression. 

The systems developed can explain why information is needed and how 
it will be used. The ability to “change and rerun” allows expert system mod¬ 
elling of problems. Written entirely in C, EXSYS provides very high speed 
execution and efficient memory utilization. 

But if these features are not enough, use the interface to Lotus, dBASE, 
BASIC, C, or any other .EXE or .COM file. Already in use at over 1,000 
sites with many complex and powerful expert systems developed. Several 
expert systems have been marketed with a low-cost runtime license. Single 
computer use is only $349. Unlimited runtime distribution is available for 
an additional $539. Call (505) 836-6676 for $15 demo. 

PCDOS $349 



Users say dBx: 

—r “allowed me to concentrate on 
learning C." -new C programmer 
— “takes grunt work out of 


conversion. 

-experienced C/dB ASE programmer 
If you need the portability, speed, and 
control of C, but all your code is writ¬ 
ten in dBASE, dBx is for you. Includ¬ 
ing a translator, C libraries and 
utilities, dBx produces a clean, main¬ 
tainable translation of most of your 
programs. You complete translation 
then rewrite sections to take advan¬ 
tage of C power, flexibility. 

Includes BTree, works with dB-C, 
CTree, C-Index, Phact, others. Sup¬ 
ports C86, Microsoft, Desmet, and 
Lattice C. No royalties. Library 
source Unix portable, available sepa¬ 
rately. 

Call our “translator specialist” for 

details PCDOS $319 


PROGRAMMING TEAMS: 
Manage and Control Source 
Versions Efficiently with 
POLYTRON Version Control 
System (PVCS) 

Duplicated efforts and time wasted re¬ 
building and cataloging source can be 
avoided. Reliably delegate control for 
source & documentation to PVCS. 

Save confusion and disk space by 
letting PVCS maintain the complete 
current version plus all of the incre¬ 
ments, decrements, and related notes 
needed to rebuild any version. Main¬ 
tains a complete history of changes. 
No experience with such a system is 
assumed. The documentation and ex¬ 
amples will help you learn quickly. 
Privilege levels control access so the 
administrator knows who is working 
on each module. Ask about discounts 
for LAN and multi-keyboard access. 

PCDOS $329 

■VOLYTRON^H 


Call for a catalog, literature, advice and service you can trust 


HOURS 

8:30 AM -8:00 PM EST. 

XIII 1 M X| II In “I have been pleased with your catalog selection, the 

ww knowledge of your telephone answering staff, and 

Tin? DDHTD A vnuraD’C 6UAP™ the promptness of your service. I have every wish to 

become a continuing customer of The Programmer’s 

Mass: 800-442-8070or617-826-7531 10/86 F CarIC.Rollo 
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News about the Microsoft Language Family 


Debugging with Two Monitors Simultaneously Using the Microsoft® CodeView™ Debugger. 

The Microsoft CodeView, the revolutionary window-oriented symbolic debugger in Microsoft C 
Compiler Version 4 0, is a powerful tool. One of its numerous capabilities is the versatile way it 
enables programmers to view their code’s output on the default monitor and video adapter while 
debugging on another monitor and video adapter.This is especially helpful for graphical applications. 
For example, if you have both a Color Graphics Adapter (CGA) and a Monochrome Adapter in the 
same system, you might want to set up the CGA as the default adapter. You could then debug a 
graphics program with the graphics display appearing on the graphics monitor and the debugging 
display appearing on the monochrome monitor. This feature is evoked by typing: 

CV/2 program name 

If you only have one graphic adapter and monitor in your system, you may use the screen 
swapping (/S) or flipping (/F) options to view your output while debugging with CodeView. 


Finding Null Pointer Assignments with Microsoft CodeView. 

When a value is assigned to an uninitialized pointer in C, the Microsoft C runtime code displays: 
error 2001: Null pointer assignment 

This is because it is impossible to tell at runtime that such an operation has occurred (the runtime 

routine “_nullcheckf )” checks the first 54 bytes of the data segment to see if they have been 

changed when the program terminates). With Microsoft CodeView, this problem can be easily 
discovered.Debug your program with Microsoft CodeView and execute the program up to “main( )” 
to set the DS register to the programs data segment. Now set a tracepoint on the first byte of 
the data segment using the command “TPB 0” (the pull-down menu can also be used). Now 
execute the program using the “go” command. When the program attempts to use an uninitialized 
pointer, thus writing to location 0, Microsoft CodeView will halt execution of the program just 
after the offending instruction. This operation can be made even faster using debugging hardware 
compatible with the Microsoft CodeView debugger. 


Debugging Assembly Language Programs with Microsoft CodeView. 

Microsoft CodeView has special features for the assembly language programmer. The radix command 
allows the user to set the default input and output radix so that assembly language programmers 
can use hex numbers just like the popular Microsoft SYMDEB debugger and DEBUG. To switch 
to hex simply type: 

nl6 

In addition, the assembly and register displays allow viewing of code at the machine level. If 
you’re debugging Microsoft C code, the assembly display will also show local symbols in the 
disassembly listing, so “MOV SI, [BP-4]” might be displayed as “MOV i, [count]!’ A unique backward- 
scroll mechanism allows you to quickly scroll backward through disassembled code. 


For more information on the products and features 
discussed in the Newsletter, 
write to: Microsoft Languages Newsletter 
16011NE 36th Way, Box 97017, Redmond, WA 98073-9717 

Or phone: 

(800) 426-9400. In Washington State and Alaska, 
call (206) 882-8088. In Canada, call (416) 673-7638. 

Microsoft, is a registered trademark and CodeView is a trademark of Microsoft Corporation. 


Latest DOS Versions: 


Microsoft C Compiler 

4.00 

Microsoft COBOL 

2.10 

Microsoft FORTRAN 

3.31 

Microsoft Macro Assembler 4.00 

Microsoft Pascal 

3.31 

Microsoft QuickBASIC 

2.00 


Look for the Microsoft Languages Newsletter every month in this publication. 










PRODUCT OF THE MONTH 


JEFF DUNTEMANN 



The JRAM Family 

This series of add-on boards from Tall Tree Systems 
consistently incorporates a standard high-capacity 
memory with the latest functional capabilities. 


T here is more to memory than simply 
remembering. This is the principle 
upon which Tall Tree Systems was 
founded and continues to follow. While 
most vendors of PC add-on products 
have looked upon memory as simply 
one of four functions on a four-function 
board, Tall Tree has seen it as a founda¬ 
tion upon which to build entirely new 
functions. Since the introduction of the 
first JRAM in February 1982, this family 
of memory boards has been first or 
nearly first in providing the PC with 
RAM-disk function, print-spooler func¬ 
tion, bank-switching, inboard laser 
printer buffering, and most recently, 
8MB RAM support for the RT PC. In rec¬ 
ognition of the engineering expertise 
and systems vision represented in these 
products, PC Tech Journal has named 
Tall Tree Systems’ JRAM family of mem¬ 
ory boards its collective Product of the 
Month for December 1986. 

Tall Tree founder John Henderson 
knew from his long experience in the 
electronics industry that memory prices 
would drop severely as chip volume 
shot into the hundreds of millions, so 
all of his boards are designed for very 
high memory capacity, even if all sock¬ 
ets would not be filled immediately. 

The original JRAM’s support of up to 
2MB of RAM on the bus of a PC re¬ 
quired one innovation—bank-switch¬ 
ing—and suggested another—the high- 
capacity RAM disk. Tall Tree’s JetDrive 
software was the first commercial RAM 
disk for the PC. In speeding up the edit/ 
compile/link cycle by a factor of 10, it 
changed the way many software devel¬ 
opers approached their work. 

JRAM-2, released in March 1984, in¬ 
corporated the basic design of JRAM, 
along with connectors for daughter¬ 
boards containing serial and parallel 
ports and a clock/calendar. JRAM-AT, 
which was released in February 1985, 
provided a choice of JRAM bank- 
switched memory or 16-bit extended 
memory for the PC/AT. 


The JRAM boards had been bank¬ 
switching for more than three years 
when the LIM EMS (Lotus/Intel/Micro¬ 
soft expanded memory specification) 
was announced with fanfare in late 
April 1985. Not quite two months later, 
JRAM-3 was shipped, supporting both 
the original JRAM bank-switching speci¬ 
fication and the new LIM EMS specifical¬ 
ly. JRAM-3 was migrated to the AT as 
JRAM-3 AT at the end of 1985. It pro¬ 
vided a choice of JRAM bank-switching, 
LIM EMS, or AT extended memory. 

Earlier this year, Tall Tree began 
shipping a small daughterboard, called 
JLaser, for the JRAM-3 boards. JLaser 
provides an entirely new use for EMS 
RAM—as bit-mapped storage for laser 
printers. JLaser connects to the xero¬ 
graphic engine within popular laser 
printers (Canon and Ricoh currently; 
more are under development) and al¬ 
lows application programs to build a 
300-dpi (dots per inch), bit-mapped 
page image within EMS RAM. On com¬ 
mand, JLaser transfers the image to the 
xerographic engine as quickly as it can 
move paper past the photosensitive 
drum, without the speed bottleneck in¬ 
herent in moving huge bit-mapped buf¬ 
fers over 9600-baud serial cables. The 
printer’s OEM controller is neither re¬ 
moved nor disabled except when JLaser 
is printing. When not printing or stor¬ 
ing images to be printed, the JRAM-3 
expanded memory is available for use 
with RAM disks and EMS-knowledgeable 
applications such as Lotus 1-2-3. 

In addition to providing 300-dpi, 
full-page graphics to low-end laser 
printers, a recent enhancement to JLaser 
takes control of the rate at which the 
laser scans the image onto the drum, al¬ 
lowing up to 600-dpi resolution in the 
horizontal dimension. (Vertical resolu¬ 
tion is limited by the speed at which 
paper moves through the printer.) Alias¬ 
ing in the horizontal dimension, partic¬ 
ularly visible in line graphics output, is 
greatly reduced by this technique. 


JLaser’s third major feature is a 
port for the Canon scanner, allowing 
JRAM expanded memory to serve as a 
buffer for images scanned from paper 
documents. Software support for JLaser 
currently includes ZSoft’s PC Paintbrush 
and PC Presentation, Media Cybernetics’ 
Halo and Halo DPE desktop publishing 
editor, SoftCraft’s Fancy Font, Personal 
T e X’s PC T e X, Data Tranforms’ Printrix 
and Fontrix, and Xerox’s Ventura Pub¬ 
lisher desktop publishing system. 

The most recent addition to Tall 
Tree’s JRAM family, JRAM-RT, is the first 
third-party memory product for IBM’s 
RT PC, offering 8MB of RAM for 
$3,995—one-third the price for a simi¬ 
lar memory system from IBM. JRAM-RT 
is one of the first PC products to incor¬ 
porate 1-megabit DRAMs, permitting 
8MB to fit uncrowded on a single board 
without daughterboards. JRAM-RT ap¬ 
peared quickly indeed, especially con¬ 
sidering that Tall Tree had no advance 
information on the RT PC. 

John Henderson has identified 
high-resolution image processing and 
printing as areas of future development 
for Tall Tree Systems. Because memory 
prices have fallen, his belief is that 
high-resolution laser printers can only 
follow. Other directions for the JRAM 
family are not as clear. It is a fair guess, 
however, that as new bus structures ap¬ 
pear, such as the 32-bit PCET (Personal 
Computer Extended Technology) speci¬ 
fication now emerging from committee, 
a JRAM board will quickly follow, bring¬ 
ing with it memory that remem¬ 
bers ... and then some. I '"ini M 

JRAM-2: $199; JRAM-AT: $269; JRAM-3: 

$269; JRAM-3 AT: $349; JLaser: price 

varies by configuration; 

JRAM-RT: $3,995 
Tall Tree Systems 
1120 San Antonio Road 
Palo Alto, CA 94303 
415/964-1980 
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386 HummingBoard by> Gold Hill Computers and AI Architects 


FROM IBM 

A faster, more powerful PC/XT, featuring 
increased memory and a 6-MHz Intel 
80286 microprocessor, has been intro¬ 
duced by IBM Corporation. The IBM 
Personal Computer XT Model 286 
(XT-286) comes with 640KB of zero- 
wait-state memory, with various expan¬ 
sion options to increase memory up to 
12.6MB. Features include a half-height, 
1.2MB, 5 v 4-inch, double-sided diskette 
drive; a 20MB fixed-disk drive with an 
average access time of 85 milliseconds; 
a serial/parallel adapter card; five 16-bit 
and three 8-bit I/O expansion slots; 
clock/calendar; and the IBM Enhanced 
Personal Computer Keyboard. XT-286, 
$3,995. Optional second diskette drive 
in three half-height, double-sided con¬ 
figurations: 3^-inch with 720KB internal, 
$190 (also available for PC/AT Models 
319 and 339); 5^-inch with 1.2MB, $275; 
5 v 4-inch with 360KB, $225. 

IBM also announced an enhance¬ 
ment to the two 20MB fixed-disk drive 
models of the PC/XT (Models 088 and 
089), increasing the standard system 
board memory from 512KB to 640KB 
with no change in price. 

A new software package, SY-TOS, 
facilitates tape backup for the PC. 

SY-TOS is designed to work with the 
IBM 6157 Streaming Tape Drive. The 
program supports file, partition, or 
entire disk backup, and restore. $70. 

IBM Corporation, 100 Summit Avenue, 
Montvale, NJ 07645; contact the local 
IBM dealer, 800/426-2468 
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The IBM 3162 display station is a 

general-purpose terminal for computers 
using the ASCII communications proto¬ 
col. The 3162 can attach to the IBM 
Series/1, IBM System/88, IBM PC, the 
IBM RT PC, and most non-IBM host 
computers. The 3162s 14-inch (diag¬ 
onal) screen, available in green or am¬ 


ber, offers 24 or 28 lines per screen 
with 80 or 132 characters per line, for a 
display of as many as 3,696 characters. It 
is designed with tilt/swivel displays and 
etched screens. Features include defin¬ 
able function keys, extended menu set¬ 
up, split screens, and smooth scrolling 
in two speeds. $645. 

The Realtime Interface Copro¬ 
cessor (ARTIC) is designed as a single¬ 
slot multiple device interface subsys¬ 
tem for IBM Industrial Computers and 
PCs. This coprocessor feature is based 
on the Intel 80186 microprocessor 
and includes the Realtime Control 
Program microcode. The microcode 
provides the user with a realtime, multi¬ 
tasking operation environment for sup¬ 
porting industrial applications running 
on the coprocessor. The coprocessor 
can be attached to industrial equipment 
and may be programmed to support a 
variety of protocols. 128KB version, 
$1,295; 512KB version, $1,695. 

Also introduced are several soft¬ 
ware products for use with the Realtime 
Interface Coprocessor. The Communi¬ 
cations Subsystem 1.1 is a software 
communications facility for routing 
messages between a PC and Realtime 
Interface Coprocessors. $475. 

The Realtime Control Program 
DOS Support is a set of DOS-compat¬ 
ible program modules that support the 
IBM Industrial Computer and PC appli¬ 
cations for one or multiple Realtime 
Interface Coprocessors. $80. 

The Realtime Interface Co¬ 
processor Developer’s Kit contains 
program support that allows the user to 
develop applications using a high-level 
language. It has a program debugger for 
programs executing on the Realtime 
Interface Coprocessor and a dump for¬ 
matter for printing files. $1,850. 

IBM Corporation, Information Systems 
Group, 900 King Street, Rye Brook, NY 
10573; contact the local IBM dealer, 
800/426-2468 
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Compaq Deskpro 386 


HARDWARE 

Compaq Computer Corporation has 

announced the Compaq Deskpro 386, 

based on Intel’s 16-MHz, 32-bit 80386 
microprocessor. Model 40 includes 1MB 
RAM, a 40MB fixed-disk drive with an 
average access time of 28 milliseconds 
(ms), 1.2MB diskette drive, Compaq 
Expanded Memory Manager (CEMM), 
realtime clock, security key lock, multi¬ 
purpose controller board, 80287 co¬ 
processor socket, standard interfaces for 
parallel printer and serial/asynchronous 
communications, and the Compaq 
Enhanced Keyboard. Three available ex¬ 
pansion slots accept 8/16-bit boards and 
three others accept 8-bit boards. Model 
70 includes everything offered by Model 
40 except that it has a 70MB fixed-disk 
drive with an average access time of 35 
ms; Model 130 has a 130MB fixed-disk 
drive with an average access time of 19 
ms. Both of these models have two 
available slots for 8/16-bit boards and 
three for 8-bit boards. 

Each model is expandable to 14MB 
of RAM with Compaq memory 7 upgrade 
kits and expansion boards, and to 10MB 
of 32-bit RAM without occupying an ex¬ 
pansion slot. Monitor options include 
the Compaq Color Monitor and Compaq 
Enhanced Color Graphics Board (com¬ 
patible with the IBM EGA); or Compaq 
Dual-mode Monitor and Compaq Video 
Display Controller Board. Model 40, 
$6,499; Model 70, $7,299; Model 130, 
$8,799; Compaq Color Monitor, $799; 
Compaq Enhanced Color Graphics 
Board, $599; Dual-mode Monitor, $255; 
Video Display Controller, $199. 

Compaq Computer Corporation, 

20555 FM 149, Houston, IX 77070; 
713/370-0670 
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Gold Hill Computers, Inc. and AI 
Architects, Inc. have announced an 
80386-based, plug-in board with mem- 
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An 80286-based machine from Sperry 
Corporation, the Sperry PC/microIT 

has a footprint of 15 inches by 15 inches 
and selectable speeds of 6.0, 7.16, or 8.0 
MHz. The 8.0-MHz speed can be config¬ 
ured with a zero- or one-wait state. Its 
standard 512KB memory can be in¬ 
creased to 1.5MB without using an ex¬ 
pansion slot or to 3 5MB with a single 
card. Features include an 8-MHz Intel 
80287 socket, clock/calendar with bat¬ 
tery backup, front-mounted configura¬ 
tion DIP switches, parallel and serial 
port, dual-drive disk controller, two 8- 
bit and three 8/16-bit expansion slots, 
security key-lock switch, and switchable 
135-watt power supply. Users optionally 
can install a 1.2MB or 360KB diskette 
drive plus a nonremovable 20MB hard¬ 
disk drive. Other options include a 
20MB on-card hard-disk drive to allow a 
20MB storage configuration with two 
diskettes. With 512KB, $2,345; with 
512KB and a 20MB hard-disk $3,590. 
Sperry Corporation, World Head¬ 
quarters, P.O. Box 500, Blue Bell, PA 
19424-0031; 215/542-2240 
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Intel Corporation’s Personal Com 
puter Enhancement Operation has 
announced the Inboard 386/AT, an 
add-in board with a 16-MHz Intel 80386 
microprocessor for the PC/AT and com¬ 
patibles. When control software pro¬ 
grams become available (scheduled for 
mid-1987), the board will provide true 
multitasking and concurrent processing 
abilities. Inboard 386/AT is compatible 
with AT motherboards operating at 6, 8, 
and 10 MHz, and it is compatible with 
Intel’s Above Board products. The 386/ 
AT includes a 64KB high-speed memory 
cache that enhances application pro¬ 
gram performance. Extended memory 
to 1MB can be added to Inboard 386/AT 
(plus an additional 2MB with a piggy¬ 
back board). The board is equipped 
with a socket for the 80387 numeric co¬ 
processor. 0KB, $1,995. 


Sperry> PC/IT (left) and a neu' smaller version, PC/microIT 


ory for the PC, PC/XT, and PC/AT. The 
386 HummingBoard runs the Golden 
Common LISP (GCLISP) Developer. 
Based on the 32-bit Intel 80386 running 
at 16 MHz, it runs large LISP applica¬ 
tions quickly. Directly addressable, on¬ 
board memory is expandable to 24MB 
with one-megabit DRAMs (up to 6MB 
with 256 DRAMs). With 6MB RAM and 
GCLISP 386 Developer, $7,000. 

Gold Hill Computers, Inc., 163 Harvard 
Street, Cambridge, MA 02139; 
617/492-2071 
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AI Architects, Inc., One Kendall Square, 
Suite 2200, Cambridge, MA 02139; 
617/577-8052 
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Advanced Logic Research, Inc. has 

announced a line of 80386-based micro¬ 
computers. The ALR Access 386 is 
available in three configurations. The 
basic system offers a 16-MHz clock 
speed, 512KB interleaved 32-bit RAM, 
one serial port, one parallel port, and a 
1.2MB diskette drive. The enhanced 
monochrome system features 1,024KB 
RAM, 16-MHz clock speed, two serial 
ports, two parallel ports, 1.2MB diskette 
drive, 30MB hard-disk drive with an 
average access time of 40 milliseconds, 
hard-disk/diskette controller, Hercules- 
compatible monographics video card, 
and a high-resolution TTL tilt/swivel 
monitor. The enhanced color system 
contains 512KB interleaved 32-bit RAM, 
16-MHz clock speed, ALR Challenger 
Multifunction Card with 2MB RAM ex¬ 
pandable to 4MB, two serial ports, two 
parallel ports, 1.2MB diskette drive, 
hard-disk/diskette controller, ALR EGA 
Adapter Card with printer port, and 
14-inch EGA/CGA monitor with tilt/ 
swivel base. Basic system, $3,990; 
enhanced monochrome system, $5,890; 
enhanced color system, $6,949. 
Advanced Logic Research, Inc., 10 Chry¬ 
sler, Irvine, CA 92718; 714/581-6770 
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Intel also has announced a bubble 
memory expansion board that provides 
up to 1MB of nonvolatile storage. The 
iPCB-76 PC-Bubble Card emulates the 
storage functions of a hard-disk drive. 
The board can withstand harsh environ¬ 
mental conditions, such as extreme tem¬ 
peratures, shock, vibration, moisture, 
and dust. An evaluation version of the 
PC-Bubble Card, the iPCB-75, features 
the company’s proprietary 4-SITE soft¬ 
ware. 4-SITE enables designers to learn 
to program a bubble memory controller 
and build a prototype bubble-based sys¬ 
tem. iPCB-76 (quantities of 100) for 
1MB, $1,445 each; for .5MB, $795. iPCB- 
75 evaluation version (single orders 
only) for 1MB, $945; for .5MB, $495. 

Intel Corporation, Literature Dept., Suite 
W-316, 3065 Bowers Avenue, P.O. Box 
58065, Santa Clara, CA 95052-8065; 
800/548-4725 
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Okidata has entered the laser printer 
arena with its Laserline 6, which prints 
six pages per minute. A standard 15 res¬ 
ident typeset-quality fonts are included, 


Laserline 6 from Okidata 

and additional font modules are avail¬ 
able. The Laserline 6 has a 128KB page- 
image buffer with an optional memory 
expansion cartridge of 384KB. The 
optional plug-in, multiuser module 
enables three users to share the printer. 
The Laserline 6 provides face-down, 
correct-order stacking of paper. $1,995; 
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VAXmate from Digital Equipment Corporation 


memory expansion cartridge, $399; four 
optional font cartridges, $149 each; 
multiuser module, $600. Optional per¬ 
sonality module that provides compat¬ 
ibility with the HP LaserJet, $200; with 
the HP LaserJet Plus, $400. 

Okidata’s Okitel 1200, a 300/1200- 
bps (bits per second) external modem, 
features Automatic Adaptive Equalization 
(AAE), which enables the modem to 
look at line characteristics and automati¬ 
cally adjust its filters to bypass line inter¬ 
ference. The Okitel 1200 automatically 
configures itself to the transmission 
speed of incoming calls. $499. 

Okidata, 532 Fellowship Road, Mount 
Laurel, NJ 08054; 609/235-2600 
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Digital Equipment Corporation has 

introduced three major products. The 
PC ALL-IN-1 is an easy-to-use Micro- 
VAX Il-based system that allows as many 
as 30 PCs to be part of an integrated 
office configuration. The VAX/VMS Ser¬ 
vices for MS-DOS is a software product 
that combines the resources of VAX/VMS 
and DOS into one fully networked envi¬ 
ronment by allowing VAX and MicroVAX 
computers to act as information servers. 

PC/AT-compatible VAXmate is a 
networked personal computer specifi¬ 
cally designed to support network 
group systems. VAXmate consists of a 
one-piece monitor/system unit with a 
1.2MB 5 y 4-inch diskette drive, keyboard, 
and mouse. The VAXmate system soft¬ 
ware includes DOS 3.1 and Microsoft 
Windows applications interface, Micro¬ 
soft Network client software, as well as 
Digital VT220 and VT240 terminal emu¬ 
lators. In addition to a built-in EtherNet 
transceiver, video controller, 1MB mem¬ 
ory, communications ports, and printer 
ports, the base VAXmate system can ac¬ 
commodate an additional 2MB memory, 
a 300/1200/2400-bps (bits per second) 
modem, and a numeric coprocessor. 
PC-ALL-IN-1, $81,160; VAX/VMS Services 
for MS-DOS, $650 to $19,500 depending 


upon configuration; VAXmate, $4,045; 
software license, $250. 

Digital Equipment Corporation, May¬ 
nard, MA 01754-2571; 617/897-5111 
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Ramtek Corporation has released the 
ramtek owl, a system that provides 
high-resolution color graphics display 
capabilities for the PC/AT and the RT PC. 
The owl features a 1,280-by-1,024 pixel, 
19-inch color monitor; 60-Hz screen re¬ 
fresh; 4,096 colors with the ability to 
display 256 simultaneously; compatibil¬ 
ity with third-party application software; 
single-slot connection to a host PC; an 
integrated display generator/monitor 
package; and high-performance, local 
graphic display list processing. $5,595. 
Ramtek Corporation, 2211 Lawson 
Lane, Santa Clara, CA 95052-8024; 
408/988-2211 
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A 19-inch, high-resolution monochrome 
monitor for the RT PC, designed for 
multiple windowing applications and 
desktop publishing, has been intro¬ 
duced by Moniterm Corporation. 

With a l,024-by-768 display format, re¬ 
freshed at 60 Hz, the Model RT-6155 is 
a plug-to-plug replacement for the 15- 
inch IBM 6155 Extended Monochrome 
Graphics Display; it plugs into the IBM 
4768 Display Adapter. $1,350. 

Moniterm Corporation, 5740 Green 
Circle Drive, Minnetonka, MN 55343; 
612/935-4151 
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Tall Tree Systems has taken aim at the 
desktop publishing industry with jlaser 
plus, a memory board with an interface 
to the Canon LBP-CX laser printer and 
the Canon IX-12 scanner, jlaser plus can 
triple scanning speed and increase 
printing speed by a factor of 50, while 
providing 300-dpi (dots per inch) reso¬ 
lution. The 2MB memory can be used as 
system memory, LIM EMS (Lotus/Intel/ 


Okidata’s first modem, the Okitel 1200 

Microsoft expanded memory specifica¬ 
tion) memory in a PC/AT-type machine, 
RAM disk, or print spooler. For PC/XT, 
$599; for PC/AT, $699. 

Tall Tree Systems, 1120 San Antonio 
Road, Palo Alto, CA 94303; 
415/964-1980 
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AID/88 from Vu-Data Corporation 

provides automatic intelligent diagnos¬ 
tics for the PC and PC/XT system boards 
using the 8088 microprocessor. It is pre¬ 
programmed with 10KB of software to 
monitor IBM’s resident diagnostics in 
the PC-1 (both versions), PC-2, XT and 
Portable PC. The firmware internal to 
AID/88 performs complete bus-shorted 
and bus-stuck (forced) testing. The AID/ 
PI Expansion Unit accepts a library of 
plug-in assembly language programs 
called PI Program Modules. These ex¬ 
pand the automatic intelligent diagnos¬ 
tics capabilities to include adapter cards 
and compatibles. AID/88, $2,995; AID/PI, 
$1,000; PI Program Modules, $250 each; 
eight-module set, $1,000. 

Vu-Data Corporation, 9180 Brown 
Deer Road, San Diego, CA 92121; 
619/452-7670 
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A synchronous DMA serial controller for 
the PC, PC/AT, and RT PC running 
XENIX or UNIX has been introduced by 
Adax, Inc. The PC-SDMA features mul¬ 
tiple protocol control and operates on 
RS-232 or RS-449 standard interfaces. 

The PC-SDMA with RS-422 drivers and 
receivers can transmit as fast as 1 mega¬ 
bit per second. It supports multiple low- 
level communications protocols on 
XENIX, such as X.25/HDLC, IBM/SDLC, 
and ASYNC. Adax provides software for 
the X.25 protocol and for basic and 
standard DDN high-level protocols. 

$790; software, $1,500 to $2,000. 

Adax, Inc., 737 Dwight Way, Berkeley>, 

CA 94710; 415/548-7047 ' 
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It makes desktop publishing 
a piece of cake! 


Tall Tree Systems 
Introduces another 
breakthrough in desk¬ 
top publishing with 
JLASER PLUS. Weve 
combined a 2 MB 
EMS memory board 
and an interface to 
both a Canon®-based 
laser printer and 
scanner. JLASER PLUS 
increases the perfor¬ 
mance of both devices 
and gives you a low- 
cost solution to the 
limitations you've been 
experiencing with 
them. 


Furthermore, the 
same memory that is 
made available to 
your printer and scan¬ 
ner is also available for 
all your other conven¬ 
tional applications. 

You get system mem¬ 
ory, expanded LIM 
memory, extended 
memory in an AT-type 
machine, RAM Disk 
and print spooler — 
all in a single slot! 

Supporting J LASER 
PLUS is a host of soft¬ 
ware packages, such 
as PC Paintbrush 4- 


Tall Tree 
Systems to 
provide a major 
advancement like 
JLASER PLUS. And 
we don't stop at 
performance. We also 
deliver value, which is 
truly icing on the cake. 


from 
ZSoft, 

Dr. Halo D.P.E. 
from Media Cyber¬ 
netics, LaserGL from 
Software Express, 

Ventura Publisher from 
Xerox, Page Builder 
from White Sciences, 

Le Print from Le Baugh 
Software, Fancy Font 
and Fancy Word from 
SoftCraft, Inc., and 

Canon is a registered trademark of Canon. Inc. All software packages listed are trademarks of their respective companies. 


TALL TREE SYSTEMS 

1120 San Antonio Road 
Palo Alto, CA 94303 
(415) 964-1980 


many more 
to be announced. 

It takes a techno¬ 
logical innovator like 
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Dream Board from Univation 



Trade Ventures International, Inc. 

has announced two expansion boards 
that address up to 15MB of RAM on a 
PC/AT or compatible. The MEM-AT + 
provides as much as 3MB per board; the 
Multi-3 AT provides up to 2MB in addi¬ 
tion to two serial ports and one parallel 
port. These zero-wait-state memory 
boards can be used in combination in 
the same computer, filling out the base 
memory to 640KB and providing ex¬ 
panded memory or an addressable ca¬ 
pacity of 15MB of extended memory 
when up to five boards are used to¬ 
gether. These PC/XT-sized, 16-bit mem¬ 
ory boards are produced by Elektronik 
Infosys of West Germany. MEM-AT+ for 
0KB to 3MB, $500 to $1,495; Multi-3 
AT for 0KB to 2MB, $695 to $1,395. 
Trade Ventures International, Inc., 

512-A Herndon Parkway, Herndon, VA 
22070; 703/435-3800. European office, 
Blaufahnenstr. 14, CH-8001, Zurich, 
Switzerland; 41/1/251-7475 
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Univation s Dream Board offers the 
capabilities of a standard multifunction 
board, an LIM EMS board, and a system 
accelerator board all in one for the PC 
and PC/XT. The Dream Board provides 
two I/O ports (one serial and one paral¬ 
lel, or two serial), clock/calendar, sys¬ 
tem accelerator capabilities consisting of 
a 10-MHz Intel 8086-1 microprocessor, 
and expanded RAM capacity of 2MB. The 
board consists of three main compo¬ 
nents, a full-length primary circuit 
board, and two one-third-length piggy¬ 
back boards; it fits into a single XT slot. 

A socket is provided for an optional 10- 
MHz Intel 8087-1 numeric coprocessor. 
With 512KB RAM, $795. 

Univation, 1231 California Circle, 
Milpitas, CA 95035; 408/263-1200 
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TurboScan, an optical page scanner 
from AST Research, Inc., can convert 
color or black-and-white text, handwrit¬ 


ing, artwork, and photographs into bi¬ 
nary code for computer processing. 
TurboScan digitizes images at resolu¬ 
tions as high as 300 dpi (dots per inch). 
Data compression and direct memory 
access (DMA) transfer of scanned data 
are supported to reduce scanning time. 
TurboScan provides two basic scanning 
modes: line-art mode for black-and- 
white materials and halftone mode for 
documents with continuous shading. 
With 12 built-in screening options for 
halftones, TurboScan incorporates 14 
levels of adjustments for both contrast 
and brightness. $2,395. 

AST Research, Inc., 2121 Alton Avenue, 
Irvine, CA 92714; 714/863-1333 
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A high-speed SMD/SCSI disk controller 
for the PC/AT and RT PC has been re¬ 
leased by National Memory Systems 
Corporation. The NMS HS8000A sup- 


National Memory ’ 


ports disk drives with data rates as high 
as 2.45MB per second. It is compatible 
with many networks including those 
from IBM, Novell, Orchid, 3Com, and 
Ungermann-Bass. The HS8000A supports 
the RT under AIX and DOS. It supports 
the AT under XENIX and DOS, permit¬ 
ting high-speed disk drives of up to 
900MB to be formatted up to a single 
1,024MB volume. $950. 

National Memory Systems Corporation, 
355 Earhart Way, Livermore, CA 94550; 
415/443-1669 
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AST TurboScan, an optical page scanner 


SOFTWARE 

XENIX System V/386 and the XENIX 
System V/386 Toolkit have been an¬ 
nounced by Microsoft Corporation. 

The Toolkit provides software develop¬ 
ment tools and an execution environ¬ 
ment that will allow software developers 
to begin creating new XENIX 386 appli¬ 
cations before the release of XENIX Sys¬ 
tem V/386 (scheduled for early 1987). 

All 80386 applications developed using 
the Toolkit will execute without recom¬ 
pilation under XENIX System/386, and 
all applications created under the 80286 
release will run under XENIX System 
V/386. XENIX 386 provides access to the 
large linear address space of the 80386 
and a 32-bit data type. The Toolkit in¬ 
cludes a Microsoft C compiler for the 
80386, a new version of the Microsoft 
Macro Assembler—extended to support 
the 80386 instruction set and addressing 
modes, and a debugger for 80386 pro¬ 
grams. Toolkit, $395. 

Microsoft also announced the ship¬ 
ment of retail version 1.03 of its Win¬ 
dows operating environment. The new 
version includes additional device driv¬ 
ers for high-resolution printers and dis¬ 
plays, support for AT&T computers, and 
DOS 3.2 support. Windows 1.03 also 
supports the Post-Script page descrip¬ 
tion language from Adobe Systems. $99. 
Microsoft Corporation, 16011 N.E. 36th 
Way, P.O. Box 97017, Redmond, WA 
98073-9717; 800/426-9400 
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The Software Link, Inc. is developing 
a multiuser operating system for Intel’s 
80386 microprocessor. PC-MOS/386 
(PC-MultiLink Operating System/386) is 
a complete native architecture operating 
system that is fully DOS-compatible. 
Standard multiuser/multitasking features 
of PC-MOS/386 include support for rec¬ 
ord and file locking, intertask communi¬ 
cation through the NETBIOS protocol, 
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TALL TREE SYSTEMS. 

A Technological Innovator 
Always a Step Ahead! 


For true industry leader- command EMS boards, 
ship, look no further than The first with a laser printer 
Tall Tree Systems. solution — JIASER — that 

We have a history of allows you to do full-page 
being first. graphics and multiple type 

We were the first to fonts on any Canon® or 
introduce bankswitching. Ricoh® laser engine. 

The first with two megabyte 
memory boards. The first y 

with I/O modularity in a 
single slot. The first with 
8 MHz speed capabilities. S-* 

The only maker of single 1120 San Antonio Road • Palo Alto, CA 94303 • (415) 964-1980 
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© 1986 by Tall Tree Systems All rights reserved IBM. RT are registered trademarks of International Business Machines Corp. 
Canon and Ricoh are registered trademarks of Canon Corp. and Ricoh Corp., respectively. 


Now, we're first again 
with memory expansion for 
the IBM®RT. 

Innovation is our tradition. 

Our trademark is supe¬ 
rior technology at the lowest 
possible price. 
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COMDOE 


ATLS Provides 


Unlock your desktop with 
Publisher’s Paintbrush.™ 


Finally, a paint package designed for desktop publishing! When you create or 
scan a 300 dpi page, you’ll get a 64-screln computer image. That’s why 
Publisher’s Paintbrush lets you zoom out and work on the big picture. 

So you get ultra-sharp resolution without ultra-tedious labor. 


One screen of a 64-screen image. Shrink down to a manageable size. 


Next, cut-and-paste . . . 


Metropolian 
Areas 

A few edits later . . . VOILA! 


New typography frontiers: continuously adjustable point sizes, text slope, 
line and character spacing, extended and condensed type, and letter slant. 


BaseSnsle 


f / .1 

1 <7 . ::T.::;;Lr \ I 

O* nO 4 ! 
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Easy-to-use menus. 


Slant and angle text 1° — 359°. 






4- to 250-point type. 


Adjustable everything! 


Publisher’s Paintbrush adapts to most scanners with absolute simplicity. 
Scan in existing art, logos and diagrams to save many hours of work! 


Full use of scanner features. 


Scan all or part of a page. 


Combine art and type . . . 


from several sources! 


Publisher’s Paintbrush is a quantum leap in power beyond our 
top-selling PC Paintbrush®. In fact, it’s the dawn of a new 
era for desktop publishing. With it, you can produce pictures 
of super-high resolution (many times sharper than your 
screen!) and marry them into text pages. With it, you can 
take full advantage of desktop publishing packages, laser 
printers and image scanners. Without it, you’re stuck with 
ragged edges and tedious multi-screen editing. 

Publisher’s Paintbrush supports major-brand image scanners 
and hundreds of printers and video display boards. And most 
desktop publishing packages have built-in links to Publisher’s 
Paintbrush. 


Say goodbye to the old boundaries. Say “Show me” to your 
ZSOFT dealer. Or call our corporate offices for more 
information. 


Publisher’s Paintbrush 
is a trademark and PC 
Paintbrush is a registered 
trademark of ZSoft 
Corporation. Dover 
Clip-Art Series is a 
registered trademark of 
Dover Publications, Inc. 


Z-SOFT 


1950 Spectrum Circle, Suite A495, Marietta, Georgia 30067, (404) 980-1950 
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TECH RELEASES 


Lattice C Compiler version 3 1 



* 

PageMaker from Aldus Corporation 


print spooling, remote modem access, 
usage statistics, nested batch files, and 
security at the user, hie, and directory 
levels. PC-MOS/386 is scheduled for re¬ 
lease in February 1987. 

The Software Link, Inc., 8601 Dun- 
woody Place 1WE, Suite 632, Atlanta, GA 
30338; 404/998-0700 

CIRCLE 326 ON READER SERVICE CARD 

Lattice, Inc. has released version 3.1 
of its C Compiler. Case sensitivity with 
external symbols, enhanced capabilites 
for generating detailed debugging infor¬ 
mation, minor fixes to the library and 
header hies are some of the new fea¬ 
tures. The library contains more than 
323 functions compatible with UNIX, 
XENIX, and ANSI, and has extensive sup¬ 
port for DOS versions 2.x and 3.x. Ver¬ 
sion 3.1 includes a new two-volume 
Programmer’s Reference Manual , an 
object module librarian and disassem¬ 
bler, and a set of libraries. $500. 

Lattice, Inc., P.O. Box 3072, Glen Ellyn, 
IL 60138; 312/858-7950 
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SCO XENIX-NET, the version of Micro¬ 
soft Networks for XENIX, has been an¬ 
nounced by The Santa Cruz Opera¬ 
tion. SCO XENIX-NET is a LAN for com¬ 
puters running XENIX System V; it per¬ 
mits the integration of multiple XENIX 
systems, or mixed DOS and XENIX sys¬ 
tems. SCO XENIX-NET uses an extended 
hle-naming syntax that allows any 
XENIX application to transparently 
access any hie on any DOS or other 
XENIX system on the network. SCO 
XENIX-NET is available for the PC/AT 
and compatibles using the IBM PC Net¬ 
work interface card and will soon be 
compatible with EtherNet and Token- 
Ring. Single-server license format, $595; 
three-server license format, $1,295. 

The Santa Cruz Operation, 400 Encinal 
Street, Santa Cruz, CA 95060; 
408/425-7222 
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An assembler/linker for Intel’s 80386 
microprocessor has been released by 
Phar Lap Software, Inc. The 386/ASM 

software package runs on IBM PC, DEC 
VAX, and other UNIX host computer sys¬ 
tems. The 386/ASM is upward compat¬ 
ible with Microsoft 8086 MASM; it sup¬ 
ports the same instruction mnemonics, 
assembler directives, macro language, 
and expression formats. The 386/ASM 
also can assemble 8086/286 protected 
mode programs. PC version, $495; 
VAX/VMS version, $4,995. 

Phar Lap Software, Inc., 60 Aberdeen 
Avenue, Cambridge, MA 02138; 
617/661-1510 
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Softguard Systems, Inc. announced it 
is developing a virtual machine operat¬ 
ing system for Intel 80386-based micro¬ 
computers. Called VM/386, it will allow 
one 80386-based computer to be several 
virtual computers. The virtual comput¬ 
ers can run concurrently, each with its 
own operating system. VM/386 also can 
be used with 80386-based network hie 
servers and 80386 accelerator boards 
that plug into a PC/AT. VM/386 is mod¬ 
eled after the VM/370 operating system 
that runs on IBM/370 and 4300 main¬ 
frames. Priced under $300. 

Softguard System, Inc., 2840 San Tomas 
Expressway, Suite 201, Santa Clara, CA 
95051; 408/970-9240 
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Xerox Corporation has introduced 

Ventura Publisher Edition, the first 
software product from the Xerox Desk¬ 
top Publishing Series. The package al¬ 
lows the PC to merge text and graphics 
to create publishing-quality documents. 

It runs on the PC/XT, PC/AT, Xerox 6065 
PC, and supports laser printers such as 
the Xerox 4045 Laser CP, the Apple 
LaserWriter, and the Hewlett-Packard 
LaserJet. It also supports phototypeset¬ 
ters. The interface is such that what the 
user sees on the screen is exactly what 


will be printed. Users can enlarge, 
reduce, or move images within a docu¬ 
ment; the software will automatically re¬ 
format the text around the repositioned 
or resized image. As text or images are 
added, the pages are reformatted and 
numbered automatically. $895. 

Xerox Corporation, Xerox Centre, 101 
Continental Blvd., El Sequndo, CA 
90245; contact the local Xerox dealer; 
800/492-4707 
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PageMaker, a desktop publishing soft¬ 
ware package from .Aldus Corpora¬ 
tion, runs on the PC/AT. Under Micro¬ 
soft Windows, it can directly import pre¬ 
formatted text files created in popular 
word processing programs; it also can 
import unformatted ASCII text files and 
IBM DCA RFT-format (Document Con¬ 
tent Architecture Revisable-form Text) 
files. PageMaker can directly import bit¬ 
mapped graphics from Microsoft Win¬ 
dows Paint and PC Paintbrush, and 
Mouse Systems’ PC Paint; it imports ob¬ 
ject-oriented graphics from such pro¬ 
grams as Lotus’ 1-2-3 and Symphony, 
and Micrografx Windows Draw! and 
In*a*Vision. Other types of graphics can 
be brought into PageMaker through the 
Windows Clipboard. Documents can be 
printed on any printer or typesetter sup¬ 
ported by Microsoft Windows. 

New features include dictionary- 
based hyphenation for automatic justifi¬ 
cation, greater control over typographic 
quality (including kerning), the ability 
to work with longer publications (up to 
128 pages in length and 17 inches by 22 
inches in size), the ability to work on 
facing pages as two-page spreads, mul¬ 
tiple type faces and styles, variable type 
sizes, and line spacing. It has a library of 
graphic elements, including lines, bor¬ 
ders, screens, and patterns. $695. 

Aldus Corporation, 411 Eirst Avenue S, 
Suite 200, Seattle, WA 98104; 
206/622-5500 
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Network Innovations’ Multiplex on Digital’s VAXmate 


A software accelerator called PolyBoost 
has been introduced by polytron Cor¬ 
poration. Without any extra hardware, 
or modifications of application pro¬ 
grams, PolyBoost speeds up the opera¬ 
tion of software. PolyBoost is a set of 
three independent memory-resident 
programs that speed up the three areas 
of I/O: disk access, screen display, and 
keyboard input. A special memory buf¬ 
fer in user RAM, expanded memory, or 
extended memory reduces the number 
of times the program has to access a 
disk or diskette for data. Screen display 
is accelerated by routing data directly to 
the screen instead of through DOS or 
BIOS routines. Keyboard enhancements 
include a faster repeat rate and a 
128-character buffer. $79.95. 
polytron Corporation, 1815 N.W. 169th 
Place, Suite 2110, Beaverton, OR 
97006; 503/645-1150 
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Informix Software, Inc. (formerly 
Relational Database Systems, Inc.) has 
announced enhanced versions of infor- 

MEX-SQL, INFORMIX-ESQL/C, and C-ISAM, 

the first available database management 
software packages based on SQL (struc¬ 
tured query language) for DOS-based 
LANs. The packages are available for li¬ 
censing in configurations ranging from 
4- to 32-node networks and support the 
IBM Token-Ring Network, IBM PC Net, 
AT&T starlan, Novell Advanced Net¬ 
Ware, 3Com 3Plus, and Ungermann-Bass 
NET/ONE. inform EX-SQL 4-node system, 
$1,995; up to 32-node system, $14,000; 
iNFORMix-ESQivc for 4-node system, 

$1,495; up to 32-node system, $10,500; 
c-isam for a 4-node system, $450. 
Informix Software, Inc., 4100 Bohan¬ 
non Drive, Menlo Park, CA 94025; 
415/322-4100 
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TSCOB is a full level-2, FIPS (Federal 
Information Processing Standard) high- 
level COBOL compiler from Taneco 


Systems, Inc. Conforming to the high¬ 
est level of ANSI 1985 and 1974 stan¬ 
dards, TSCOB covers all modules plus 
two extended features: symbolic debug¬ 
ging and screen handling. Also included 
is an indexed file-management system 
called TSIAM that creates and maintains 
indexed files on disk or diskette. 
TSCOB-85, TSCOB-74, and TSIAM, $145: 
after December 31, 1986, $295. 

Taneco Systems, Inc., 17461 Irvine 
Blvd., Suite K, Tustin, CA 92680; 
714/832-3922 
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From Larson Computing comes an 
expanded memory simulator for the 
PC/AT. limsim is a software driver that 
supports ordinary extended memory 
according to the LIM EMS. Aimed at the 
AT user who has an add-on memory 
board that does not support EMS, limsim 
provides the required interface, limsim 
also manages the memory on multiple 
boards. $50; with source code, $75. 
Larson Computing, 1556 Halford Ave¬ 
nue, Suite 142, Santa Clara, CA 95051; 
408/737-0627 
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A compiler for dBASE hi plus, Quick¬ 
silver, has been announced by Word- 
Tech Systems, Inc. Quicksilver offers 
full support for the programming com¬ 
mands and functions of dBASE hi plus. 
Features include memo fields, a- super¬ 
set of AshtonTates networking com¬ 
mands, and fully compatible data and 
index files. Users have access to 
enhancements such as user-defined 
functions, windowing, the ability to link 
compiled C language routines into 
dBASE applications, support for dBASE 
Tools for C, and a maximum of 4,000 
memory variables. Compiled code does 
not need dBASE iii plus and may be dis¬ 
tributed without license fees. $599. 
WordTech Systems, Inc., P.O. Box 1747, 
Orinda, CA 94563; 415/254-0900 
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Screen image by Numerical Design’s RENDITION 

Network Innovations Corporation 

has announced a version of its Multi¬ 
plex networking package that provides 
the first link between PC applications 
and applications for Digital Equipment 
Corporation’s VAXmate databases and 
data files on VAX minicomputers (see 
the HARDWARE section). Multiplex auto¬ 
matically handles all database inquiry, 
data reformatting and data communica¬ 
tions tasks. Multiplex has a Lotus-style 
user interface and a Lotus-style macro 
facility. Multiplex can bring selected 
data across the network from the VAX 
host into a VAXmate file and auto¬ 
matically reformat it into standard PC 
formats. PC configuration, $695. 

Network Innovations Corporation, 

20863 Stevens Creek Blvd., Cupertino, 

CA 95014; 408/257-6800 
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rendition, an ultra-high-quality render¬ 
ing software package developed by 
Numerical Design, Ltd. has been en¬ 
hanced with several features, rendition 
consists of a set of programs that gener¬ 
ate high-quality images from polygonal 
object and appearance data that is sup¬ 
plied by the user; transparent objects 
are supported in this enhanced version. 
The texture mapping feature permits 
mapping a two-dimensional image onto 
the surface of an object in three-dimen¬ 
sional space, rendition is compatible 
with the LIM EMS, enabling users to 
produce complex images more easily. 
The addition of a shadow-generation 
feature enhances the three-dimensional 
feel of an illustrated scene. Package 
available in OEM quantities, $2500. 
Numerical Design, Ltd., 133 E. Franklin 
Street, P.O. Box 1316, Chapel Hill, NC 
27514; 919/929-2917 
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The material that appears in Tech Releases is 
based on vendor-supplied information. These 
products have not been reviewed by the PC 
Tech Journal editorial staff. 
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Announcing 
AST Premium/286. 



Discover AST Premium/286.The First 
AST Quality Uncompromising AT C 



More than two million people have made 
us the first choice in PC Enhancement 

For over five years, you've known AST as 
the leading PC enhancement company 
Now, we're introducing the ultimate 
enhancement: AST Premium/286. The 
first AT-compatible personal computer 
with AST performance and reliability More 
flexible and upgradeable. Skillfully com¬ 
bining lightning fast processing speed and 
uncompromising compatibility. 

AST FASTslots:™ Processing speed¬ 
ways. Forming the foundation of the 
AST Premium/286's increased speed are 
our FASTslots. This advanced architec¬ 
ture improves overall performance so there's 
enough built-in power to satisfy even 
the most demanding user. 

The AST Premium/286 operates 50% 
faster than an 8MHz PC AT® as mea¬ 
sured by the Norton Utilities™ Version 3.0 
Syslnfo. And maintains full compatibility 
with standard PC and AT-based enhance¬ 
ment cards. It also provides for a power¬ 
ful, easily upgradeable and expandable 
future, accommodating the next generation 
of accelerator and high-performance 
enhancement cards. 


A Heritage Of Software Compatibil¬ 
ity. Software compatibility has always 
been one of our strong points. Shipped 
with the industry-standard MS-DOS® 

3.1, AST Premium/286 is compatible with 
widely accepted operating systems such 
as IBM® PC-DOSr Concurrent DOS™ and 
XENIX™ It's also designed to get the most 
out of multitasking software packages like 
Microsoft® Windows, DESQview™ and 
TopView™ 

Applications-oriented. Keyboard- 
selectable operation at 10,8 or 6MHz means 
virtually all popular off-the-shelf IBM 
PC and PC AT application software is 
immediately compatible. All your favorites, 
including Microsoft Word, Lotus® l-2-3f 
Framework,™ Symphony,® dBASE® III and 
AutoCAD™ 


Attain your fullest software poten¬ 
tial. AST's advanced architecture also 
provides faster and more flexible mem¬ 
ory addressing. While built-in Enhanced 
expanded memory capabilities—AST 
FASTRAM™ expandable to 2MB in a single 
slot-let you break the 640K DOS bar¬ 
rier. Create bigger spreadsheets and sort 
larger databases. And enjoy the uninter¬ 
rupted workflow benefits of multitasking 
using current DOS versions, with full sup¬ 
port for protected mode software built-in. 

Fast access disk storage. Comple¬ 
menting AST Premium/286's speedy opera¬ 
tion is a full line of disk systems. There's 
a 20MB, 40MB and a 70MB hard disk. Both 
the 40MB and the 70MB offer more storage 
and faster access times—below 30msec - 
than the PC AT's fixed disk. And our 
external disk/tape systems, featuring 
advanced SCSI architecture, allow easy 
expandability. 


Prices Start 
At $1995.00* 








Personal Computer With Legendary 
ompatibility and Lightning Speed 


More standards are standard. We 

build-in our AST FASTRAM™ memory card. 
And most models include our own multi- 
mode enhanced graphics adapter, suppor¬ 
ting IBM EGA, CGA and Monochrome, and 
Hercules Graphics Card™ display modes. 

Compatible with AST and IBM 
Products. AST Premium/286 is designed 
to remain your productivity partner for 
years to come. Choose it with confidence 
for single and multitasking applications, 
individual and shared environments alike. 
Use it as an engine with other AST prod¬ 
ucts to form powerful application work¬ 
stations for desktop publishing, CAD/CAE 
and more. Or to increase connectivity use 
it as a network file server, to communicate 
with IBM mainframes and minicomputers, 
or to manage multiuser environments. 

Solutions that are ready to go. 

We also offer a number of pre-configured 
workstation solutions tailored for maxi¬ 


mum performance in your application. 
Combining our proven products, from 
local area networking and data commu¬ 
nications to extra memory and I/O to 
laser printers and disk systems, our solu¬ 
tions are all designed to increase your 
business productivity. 

Quality across the board, around 
the world. When you buy AST products, 
you're also purchasing a worldwide repu¬ 
tation for service, support and product 
dependability AST Premium/286 is backed 
by a one year limited warranty, and our 
worldwide network of certified dealers and 
service centers. 

AST Premium /286 — The system 
and the solutions. For more information 
call our Product Information Center at 
(714) 863-0181 or send the coupon to: 

AST Research, Inc., 2121 Alton Avenue, 
Irvine, CA 92714-4992. 


Yes, I want to know more about AST 
Premium/286 Solutions. Send me more 
information today. 

Name:- 

Title:- 

Company:- 

Address:_ 

City:_State:- 

Zip:_Telephone: J_1- 

My applications: 

_Desktop Publishing _Multiuser 

_Mainframe/Minicomputer Connection 

_Multitasking-General Business 

Send to: 

AST Research, Inc., 2121 Alton Avenue, 

Irvine, CA 92714-4992 Attn: M.C.- PCTJ 12/86 

01PCTHOOOBO1 PM 
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Two AT-compatible expansion slots 
with a plus: a third bus connector fea¬ 
turing lightning-quick CPU access 
time, for use with specially-designed 
cards like the AST FASTRAM Enhanced 
memory card. Expandable to 2MB in 
single slot, FASTRAM supports a variety 
of addressing capabilities—Enhanced 
EMS, EMS, extended (protected mode) 
and conventional memory addressing. 

Enhanced, low-profile 1011102-key key¬ 
board with separate numeric keypad, 
dedicated cursor control and extra 
function keys. International versions 
available. 


AST Premium/286 is shipped with MS- 
DOS and GW BASIC,® and it's fully 
compatible with a wide variety of oper¬ 
ating systems, operating environment 
and utility packages, and application 
software. 


Seven industry-standard 
expansion slots; 1 PC- 
compatible slot, 6 PC AT- 
compatible slots, including 
two AST FASTslots. FASTslots 
provide no wait state oper¬ 
ation with a high-speed 
direct interface to the 10MHz 
80286 processor. Advanced 
architecture accommo¬ 
dates the next generation 
of accelerator and high- 
performance enhancement 
cards. It's also an open archi¬ 
tecture for easy develop¬ 
ment and system integration. 


Based on industry-standard native 
80286 technology, complemented by 
AST advanced architecture. 


Coprocessor socket 
accepts 8MHz 
80287 devices to 
execute math- and 
floating point-intensive 
programs fate? ■ 


Indicators let you check your clock- 
speed-user-selectable at 10, 8 or 
6MHz. Reset button allows easy cold¬ 
booting. Security lock prevents unau¬ 
thorized keyboard access. 


"The Perfect 10" 


10MHz, 0 wait-state operation, 
faster than the 8MHz PC AT, with 
IBM PC AT hardware and software 
compatibility. 


Supports standard PC, PC AT and 
AST FASTslot cards. With AST, you 
start with a lot, like our included 
FASTRAM Enhanced memory card 
and multimode Enhanced Graphics 
Adapter, but you've also got a lot 
of options. We offer the widest range 
of compatible enhancement prod¬ 
ucts and peripherals to suit your 
needs-a true one-stop solution 
allowingyou to expand and upgrade 
your system with the assurance of 
future service and support. 


Relative Computing 
Performance 

AST 

Premium '286 

New • 
I’d AT 

Old ' 

PC AT 



° 

Mil/ ' 

10 


Compare the increased speed of the AST 
Premium/286 agpinst the top competi¬ 
tors for yourself. (Basis: Norton Utilities 
Syslnfo Version 3.0) 


AST markets products worldwide-in Europe call: 44 1 568 4350; in the Far East call: 852 0499 9113; in Canada call: (416) 826-7514. 

AST Premium/286, FASTslot and FASTRAM trademarks of AST Research, Inc. IBM, Personal Computer AT and PC AT registered trademarks and PC-DOS and TopView trademarks of International Business Machines Corporation. Lotus, 1-2-3 and Symphony 
registered trademarks of Lotus Development Corporation. dBASE registered and Framework trademark of Ashton-late. AutoCAD trademark of AUTODESK, Inc. Microsoft, MS-DOS, XENIX, and GW BASIC registered trademarks of Microsoft Corporation. 
DESQview trademark of Quarterdeck Office Systems. Hercules Graphics Card trademark of Hercules Computer Technology. Norton Utilities trademark of Peter Norton Computing, Inc.UNIX trademark of AT&T Bell Laboratories, Concurrent DOS trademark 
Digital Research. Copyright © 1986 AST Research, Inc. All rights reserved. 
















































MultiLink® Means PC-DOS Compatibility with a 
Software-Driven System. Lotus 1-2-3, Symphony, 
WordStar, dBASE III, & Multimate are just a sampling 
of the wide variety of PC-DOS software that’s fully 
compatible. 

Our software-driven system is also IBM NETBIOS 
compatible, so programs that are written for IBM’s 
Token Ring will run on our multi-user system, as well. 

MultiLink® Means Multi-User to Leading 
Computer Publications. Whether you read PC Magazine, 
“MultiLink® Advanced delivers on...convenience, speed, 
and flexibility,” or InfoWorld, “ If you want a low-cost 
multiuser system with up to eight terminals, MultiLink® 
Advanced is worth a serious look;’ it becomes clear that 
MultiLink® Advanced is a formidable contender in the 
multi-user marketplace. 

See What MultiLink® Can Mean to You. Learn, 
firsthand, how our multi-user system can benefit your 
company. Call The Software Link TODAY for complete 
information and the authorized dealer nearest you. 
MultiLink® Advanced is $595 and comes with a 
money-back guarantee. 


At over 30,000 sites, as many as one-quarter of a million 
users tap into the power of MultiLink® Advanced everyday. 

Since 1983, they’ve come to rely on our multi-tasking, 
multi-user system for compatibility with their favorite 
software, and the ability to share disks, files, printers, 
and programs in a true PC-DOS environment. 

From the largest of the Fortune 500 to the smallest in 
small business, MultiLink® has provided a cost-effective 
multi-user solution that’s available from no one else. 

MultiLink® Means Cost-Effective Timesharing 
on a PC. MultiLink® Advanced utilizes the principle of 
timesharing by sharing a central PC’s peripherals, files, 
and processor time among nine users. Up to eight in¬ 
expensive terminals can be connected to a single non- 
dedicated IBM PC, XT, AT or 100% compatible using 
standard RS-232 ports. Each terminal effectively emu¬ 
lates a PC having up to 512K RAM. 

PC-Shadow™ Workstations, shown below, even have 
an AT look-alike, as well as work-alike, keyboard, dis¬ 
play, and serial port. In addition, password-protected 
remote access via modem can be made with either dumb 
terminals or PCs running our terminal emulation software. 


MultiLink” is a registered trademark of 
The Software Link, Inc. MultiLink” Advanced 
& PC-Shadow" are trademarks of The 
Software Link, Inc. IBM PC, XT, AT, PC-DOS, 
Token Ring, & NETBIOS are trademarks of 
IBM Corp. WordStar, dBASE III, Multimate, 
Lotus 1-2-3 & Symphony are trademarks of 
MicroPro, Ashton-Tate, Multimate International, 
& Lotus Development Corp , respectively. 


THE SOFTWARE LINK, INC. 

8601 Dunwoody Place, Suite 632, Atlanta, GA 30338 Telex 4996147 SWUNK 

CALL: 404/998-0700 

Dealer Inquiries Invited 

THE SOFTWARE LINK, INC./CANADA 
250 Cochrane Drive, Suite 12 Markham, Ontario L3R 6B7 
CALL: 416/477-5480 
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Wed(ike to wish everyone a warm Seasons greetings and 
thank our customers for their va(ued support. 

‘Were cebebrating the hodday season by offering some great 
products at fantastic savings through the end of this year - 
our hobiday gifi to you. 

Sis a (Programmers Connection customer, you (( be treated to 
the finest service possibbe. We understand the importance of 
the personab touch and webb make your buying experience a 
pbeasant and rewarding one. 

Sts our dedication to quabity service and bow prices that 
sets us apart from the other deabers in this industry. So 
make the connection today and discover the difference for 
yoursebf. foubCbe g(adyou did. 


Please refer to our product list on the next 
two pages for price information. 


Buy any supported C, FORTRAN or Pascal 
compiler at our regular price and get 
MetaWINDOWS or MetaWINDOWS/Plus 
by MetaGraphics for 50% off the retail price. 



Buy Turbo PASCAL at our regular price 
of $65 and get MetaWINDOWS or 
TurboWINDOW by MetaGraphics for 50% 
off the retail price. 


Buy Microsoft FORTRAN or RM/FORTRAN 

at our regular price and get any Alpha 
Computer Service product(s) for 50% off 

the retail price. 



Special Introduction 


TurboSmith by Visual Age 

Feature-packed, multi-window debugging 
power "animates" your Turbo PASCAL 
source programs! 


List $58 Ours $45 



Buy Turbo PASCAL at our regular price of 
$65 and get TurboSmith by Visual Age at 
50% off the retail price for only $29. 



MICROSOFT SALE 



List 

Ours 

Sale 

Microsoft BASIC Interpreter for XENIX. 

350 

239 

219 

Microsoft C with CodeView . 

450 

288 

268 

Microsoft COBOL Compiler 

700 

445 

419 

for XENIX . 

995 

639 

599 

Microsoft COBOL Tools with Debugger. . 

350 

208 

199 

for XENIX. . 

450 

319 

289 

Microsoft FORTRAN Compiler 

350 

208 

199 

for XENIX. . 

695 

445 

429 

Microsoft Learning DOS 

50 

39 

35 

Microsoft LISP Common LISP . 

250 

175 

159 

Microsoft MACH 10 Bundled Package . New 

549 

389 

379 

Microsoft MACH 10 Board . New 

399 

289 

279 

Microsoft Macro Assembler 

150 

98 

89 

Microsoft Mouse Bus Version . . 

175 

139 

119 

Microsoft Mouse Serial Version . 

195 

149 

129 

Microsoft muMath Includes muSIMP . 

300 

189 

179 

Microsoft Pascal Compiler 

300 

189 

179 

for XENIX. . 

695 

445 

429 

Microsoft QuickBASIC 

99 

75 

59 

Microsoft Sort 

195 

139 

129 

Microsoft Windows 

99 

68 

59 

Microsoft Windows Development Kit 

500 

329 

299 

PHOENIX SALE 




Pasm86 Macro Assembler . 

195 

129 

109 

Pdisk Hard Disk & Backup Utility . 

195 

129 

109 

Pfantasy Pac Phoenix Combo . 

1295 

879 

829 

Pfinish Performance Analyzer . 

395 

239 

219 

Pfix-86 Plus Symbolic Debugger . 

395 

239 

219 

PforCe Comprehensive C Library . 

395 

239 

219 

Plink-86 Plus Overlay Linker . 

495 

329 

299 

Pmaker Make Utility . 

125 

89 

79 

Pm ate Macro Text Editor . 

195 

119 

109 

Pre-C Lint Utility . 

295 

159 

149 

Ptel Binary File Transfer Program . 

195 

119 

109 

Sale prices and special offers are available until 12/31/86. 
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Programmer's Connection Advantages 

• IBM personal computer specialists 
since 1984. 

• Low Prices. 

• No membership fees. 

• Most products in stock for fast delivery. 

• FREE UPS Shipping to U.S. customers. 

• No rush fees for express shipping. 

• No extra charges for credit cards, CODs 
and POs. 

• Credit card is charged when the order 
is shipped. 

• Knowledgeable, non-commissioned 
salespeople. 

• Sound, unbiased advice. 

• FREE product literature. 

• 30-day guarantees and evaluation 






















































449 

139 

199 

59 

695 

194 

195 
69 

599 


apl language 

APL*PLUS/PC bySTSC . New Version 595 

APL*PLUS/PC Spreadsheet Mgr bySTSC . 195 

APL*PLUS/PC Tools Vol \ bySTSC . 295 

APL # PLUS/PC Tools Vol 2 bySTSC . 85 

APL # PLUS/'UNX For AT XENIX bySTSC . 995 

Btrieve ISAM File Mgr by SoftCraft . 250 

Financial/Statistical Library bySTSC . 275 

Pocket APL bySTSC . 95 

STATGRAPHICS bySTSC . 795 

arity products 

Arity Combination Package . New 1225 1139 

Expert System Development Pkg. 295 259 

File Interchange Toolkit. 50 45 

PROLOG Compiler & Interpreter. 795 

Screen Design Toolkit. 50 

SQL Development Package. 295 

Arity PROLOG Interpreter. 350 

Arity Standard Prolog . 95 

artificial intelligence 

APES by Prog Logic Sys . 395 

APT from Solution Systems . New 65 

Autointelligence by IntelligenceWare . New 990 

ESP ADVISOR by Expert Systems Inti . 895 

PROLOG-2 Interface. 395 

ExpertEDGE Advanced by Human Edge .... New 2500 
ExpertEDGE Professional by Human Edge .. New 5000 

Experteach II by IntelligenceWare . 475 

EXSYS Development Software by EXSYS . 395 

First Class by Human Edge . 495 


PASCAL TOOLS 2. 

PASCAL TOOLS & PASCAL TOOLS 2. 175 

RUNOFF Text Formatter . 

TURBO ASYNCH PLUS. 

TURBO POWER TOOLS PLUS. 


borland products 


Turbo DATABASE TOOLBOX. 

Turbo EDITOR TOOLBOX . 

Turbo GAMEWORKS TOOLBOX . 

Turbo GRAPHIX TOOLBOX. 

Turbo LIGHTNING. 

45 ^Turbo PASCAL with 8087 and BCD . 

259 Turbo Prolog Compiler. 

309 Turbo TUTOR for Turbo PASCAL . 

79 Word Wizard. 

Word Wizard and Turbo Lightning. 150 


699 


100 

79 

175 

135 

50 

45 

100 

83 

100 

83 

275 

199 

150 

99 

70 

48 

200 

129 

70 

48 

70 

48 

70 

48 

70 

48 

100 

65 

100 

65 

100 

65 

40 

28 

70 

48 

150 

99 


Vector87 by Vectorplex Data Systems. 


cobol language 


COMATH. 


339 


85 

115 

139 

89 

129 

339 

569 

CALL 

159 


Insight 1 by Level Five Research . 95 

Insight 2+ by Level Five Research . 485 

Intelligence/Compiler IntelligenceWare . 990 

Logic-Line Series 1 by Thunderstone . 90 

Logic-Line Series 2 by Thunderstone . 125 

Logic-Line Series 3 by Thunderstone . 150 

LPA microPROLOG by Prog Logic Sys . 99 

with APES. 149 

LPA Professional microPROLOG . 395 

with APES. 650 

Compiler/Interpreter . New 495 

♦Microsoft LISP Common LISP . Sale 250 

PC Scheme by Texas Instruments . New 95 

Personal Consultant Easy by Tl . New 495 

Personal Consultant Plus byTI . New 2950 2599 

Personal Consultant Runtime. New CALL CALL 

PROLOG-2 Interpreter by ESI . 450 419 

PROLOG-2 Interpreter and Compiler. 895 839 

QNIAL by NIAL Systems . 375 

TransLISP from Solution Systems . New 95 

Turbo PROLOG Compiler by Borland Inti . 100 

assembly language 

386 ASM/LINK Cross Asm by Phar Lap . 495 

8088 Assembler by 2500 AD . 100 

ASM LIB Function Library by BC Assoc . 149 

asmTREE B-Tree Dev System by BC Assoc .... New 395 

Cross Assemblers Various 2500 AD . CALL 

♦Microsoft Macro Assembler. Sale 150 

Norton Utilities by Peter Norton . 100 

Turbo EDITASM bySpeedware . 99 

UniWare Cross Assemblers Various . New 295 

Visible Computer: 8088 Software Masters . 80 

basic language 

BetterBASIC by Summit Software . 200 

8087 Math Support. 99 

Btrieve Interface. 99 

C Interface . 99 

Run-time Module. 250 

EXIM Services Toolkit by EX/M . New 

Finally by Komputerwerks . New 99 

Inside Track from Micro Help . 65 

MACH 2 by Micro Help . 75 

♦ Microsoft QuickBASIC. Sale 99 

Peeks 'n Pokes from MicroHelp . 45 

Professional BASIC by Morgan . 99 

8087 Math Support. 50 

Stay-Res by MicroHelp . New 95 

True Basic w/BASICA Converter . New Version 200 

True Basic w/Converter & Run-time . 295 

Advanced String Library. 50 

Asynch Communication Support. 50 

BASICA Converter. 50 

Btrieve Interface. 50 

Developer's Toolkit. 50 

Formlib. 50 

Hercules Graphic Support. 50 

Run-time Module. 150 

Sorting 8 i Searching . 50 

blaise products 

ASYNCH MANAGER Specify C or Pascal . 175 

C TOOLS. 125 

C TOOLS 2. 100 

C TOOLS PLUS. 175 

EXEC Program Chainer . 95 

PASCAL TOOLS . 125 



♦Microsoft COBOL 


Realia COBOL . 


Advanced Trace -86 by Morgan 
Cl Probe by Computer Innovations . 
Codesifter Profiler by David Smith . 


Datalight C Compiler Small Model . 60 

Datalight Developer Kit w/Large Model . 99 

D e S m et C w/Debugger . 159 

DeSmet C w/Debugger & Large Case . 209 

Eco-C Development System by Ecosoft . 125 

Lattice C Compiler from Lattice . 500 

Mark Williams Let's C. 75 

with csd Source Debugger . 150 

Mark Williams MWC -86 . 495 

g 5 ♦Microsoft C with CodeView . Sale 

439 UniWare 68000/10/20 Cross Compiler.. .New 
Wizard C Combo by Wizard Systems . New 


349 
CALL 
75 

CALL 
89 
129 
339 
CALL 
89 
69 

84 
CALL 

65 

129 
75 
75 
75 
169 
CALL CALL 

85 
55 
65 
59 
39 
75 
42 
85 

105 
199 
45 
45 
45 
45 
45 
45 
45 
109 
45 

135 
99 


450 
595 
750 

Wizard C Compiler. 450 

ROM Development Pkg. New 350 

c interpreters 

C-terp by Gimpel. Specify compiler . 300 

C Trainer with Software by Catalytix . 122 

Instant C by Rational Systems . 500 

Introducing C by Computer Innovations . 125 

Run/C from Lifeboat . 150 

Run/C Professional from Lifeboat . 250 

c utilities 

APT by Shaw American Technology . 395 

Basic C Library by C Source . 175 

C Essentials by Essential Software . 100 

C-ISAM by Informix . 225 

C to dBase by Computer Innovations . 150 

c-tree ISAM File Manager by FairCom . 395 

r-tree Report Generator . New 295 

c-tree & r-tree Combo Package. New 650 

C Utility Library Essential . New Version 185 

C Windows bySyscom . 100 

C Wings bySyscom . 50 

Cl ROMPac by Computer Innovations . 195 

dbQUERY 


49 

79 

145 

193 

89 

294 

58 

109 

289 

268 

CALL 

599 

359 

299 

235 

CALL 

CALL 

104 

89 

169 


DSD 86 by Soft Advances . 
DSD87 by Soft Advances . 


Periscope ll-X Software only. 


The WATCHER Profiler by Stony Brook . 

forth language 


Advanced Color Graphics Support. 


Intel 8087 Support . 

Interactive Symbolic Debugger. 


PCTERM Modem Pgm for Smartmodem 

Software Floating Point. 

UR/Forth by Laboratory Microsystems . . . 

Object Module Libraries. 


fortran language 


♦For -Winds Alpha Computer Service . 
♦ Forlib-Plus Alpha Computer Service . 
FORTLIB by The Librarian . 


195 

dbVISTA Single-User DBMS by Raima . 195 


with Source Code . 


495 

dbVISTA Multi-User DBMS by Raima . 495 

with Source Code . 990 

d Bx dBase/C Translator by Desktop Al . 350 

Entelekon Combo Package. 200 

C Function Library. 130 

C Windows. 130 

Superfonts for C. 50 

Essential Comm Library with Debugger .... New 250 

Breakout Debugger Any language . New 125 

Essential Comm Library. New 185 

Essential Graphics by Essential Software . 250 

Flash-up Windows by Software Bottling . 90 

Graphic Mono v2.2 by SciEndeavors . 280 

GraphiC Color v3.0 by SciEndeavors . 350 

GRAFLIB by The Librarian . 175 

Greenleaf Comm Library by Greenleaf . 185 

Greenleaf Data Windows by Greenleaf .... New 225 

with Source Code . New 395 

Greenleaf Functions by Greenleaf . 185 

The HAMMERAy0£S Systems . 195 

HALO by Media Cybernetics . 300 

HELP/Control by MDS . 125 


79 ♦MetaWINDOWS No Royalties . 185 

135 MetaFONTS. 80 

75 ♦MetaWINDOWS/Plus by Metagraphics . 235 

99 MetaFONTS/Plus. 235 


299 
129 
CALL 
195 
135 
329 
249 

529 _____ 

^ pq GRAFLIB by The Librarian . 

HALO by Media Cybernetics . 

. _q I/O PRO w/No Limit Library by MEF ... . 
Microcompatibles Combo Package ... 

Grafmatic. 

Plotmatic. 

♦Microsoft FORTRAN. 

P. j? No Limit by MEF Environmental . 

iLj! PANEL Screen Designer by RoundhiH .... 

“pJ PlOTH\ by The Librarian . 

. nQ PLOTHP by The Librarian . 

]”q ♦RM/FORTRAN Ryan-McFarland . 

1 Sci Subroutine Library by Peerless .... 

* qr ♦Statistician Alpha Computer Service . 

Q Q ♦Strings & Things Alpha Computer Service 

135 
195 
79 
209 
289 
CALL 
134 
189 
329 
134 
149 
209 
109 
115 
58 
189 
189 


gss products 


lattice products 


with Library Source Code . 

C Cross Reference Generator. 

with Source Code . 


with Source Code . 


♦♦♦♦♦♦♦♦♦ These products have sale prices or special offers that are available until 12/31/86. 



149 

109 


295 

224 


139 

105 


175 

CALL 


175 

CALL 


175 

139 

New 

120 

109 


150 

135 


100 

84 


245 

189 


4000 

3379 


1500 

549 


250 

199 


200 

159 


300 

259 


900 

349 


2000 

CALL 


2000 

1699 


175 

149 


3000 

2295 


500 

429 

Sale 

700 

419 

Sale 

350 

199 

ersion 

995 

785 


950 

639 

.... 1250 

ilers 

895 


175 

139 


175 

125 


225 

189 


119 

98 


145 

108 


70 

65 


100 

89 


295 

245 


145 

109 


115 

84 


125 

94 


60 

55 


300 

239 


750 

599 


150 

119 


250 

209 


100 

79 


200 

159 


100 

79 


100 

79 


200 

159 


100 

79 


100 

79 

New 

350 

279 

. New 

500 

395 

. New 

1500 

995 


125 

99 


495 

419 


250 

194 


250 

195 


90 

78 


70 

54 


95 

CALL 


95 

89 


165 

149 


175 

CALL 


300 

209 


390 

349 


240 

219 


135 

119 


135 

119 

Sale 

350 

199 


129 

115 


295 

224 


175 

CALL 


175 

CALL 


595 

389 


175 

138 


295 

249 


70 

54 

New 

120 

109 


495 

375 


495 

375 


795 

649 


295 

239 


495 

375 


295 

239 


295 

239 


295 

239 


500 

294 


900 

545 


50 

39 


200 

149 


150 

98 


300 

188 

ire information. 
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C-Sprite Source Level Debugger . 


175 

138 

Curses Screen Manager . 


125 

94 

with Source Code . 


250 

184 

dBC dBase File Manager for C . 


250 

189 

with Source Code . 


500 

378 

LMK Make Facility . 


195 

145 

RPG II Compiler No Royalties . 


750 

635 

RPG II Combo with SFU & Sort/Merge . 

. New 

1100 

939 

SecretDisk File Encryption Utility . 


120 

94 

SideTalk Resident Communications . 


120 

94 

Text Management Utilities. 


120 

94 

TopView Toolbasket Function Library . 


250 

189 

with Source Code . 


500 

378 

Z-80 C Cross Compiler . 


500 

378 

with Library Source Code . 


1000 

749 

logitech products 



LOGIMOUSE C7 Mouse Hardware . 


99 

85 

with PLUS Pkg . 


119 

99 

with PLUS Pkg & PC Paintbrush . 


169 

145 

with PLUS Pkg & CAD Software . 


189 

159 

with PLUS Pkg & CAD & Paint . 

. New 

219 

189 

MODULA-2/86 Holiday Package. 

. New 

199 

159 

MODULA-2/86 Compiler. 


89 

63 

MODULA-2/86 with 8087 Support. 


129 

103 

MODULA-2/86 with PLUS Pkg. 


189 

147 

Library Sources. 


99 

89 

Make Utility. 


29 

27 

ROM Package. 


199 

179 

Run Time Debugger. 


69 

59 

Turbo to Modula Translator. 


49 

45 

Utilities Package. 


49 

45 

Window Package. 


49 

45 

REPERTOIRE for MODULA-2/86 by PM! _ 

New 

89 

79 

microport products 



System V/AT by Microport Systems . 

New 

440 

395 

RUNTIME SYSTEM (Operating Sys) . 

. New 

160 

145 

SOFTWARE DEVELOPMENT SYSTEM New 

170 

155 

TEXT PREPARATION SYSTEM. 

. New 

170 

155 

USER UPGRADE 3 to 8 Users . 

New 

100 

85 

microsoft products 



♦Microsoft BASIC for XENIX . 

. Sale 

350 

219 

♦Microsoft C with CodeView . 

. Sale 

450 

268 

♦Microsoft COBOL Compiler. 

Sale 

700 

419 

♦ for XENIX . 

Sale 

995 

599 

♦Microsoft COBOL Tools with Debugger .... 

Sale 

350 

199 

♦ for XENIX . 

Sale 

450 

289 

♦Microsoft FORTRAN Compiler. 

, Sale 

350 

199 

♦ for XENIX . 

Sale 

695 

429 

♦Microsoft Learning DOS . 

. Sale 

50 

35 

♦Microsoft LISP Common LISP . 

Sale 

250 

159 

♦Microsoft MACH 10 Bundled Pkg . 

. Sale 

549 

379 

♦Microsoft MACH 10 Board . 

Sale 

399 

279 

♦Microsoft Macro Assembler. 

Sale 

150 

89 

♦Microsoft Mouse Bus Version . 

Sale 

175 

119 

♦Microsoft Mouse Serial Version . 

Sale 

195 

129 

♦Microsoft muMath Includes muSIMP . 

Sale 

300 

179 

♦Microsoft Pascal Compiler. 

Sale 

300 

179 

♦ for XENIX . 

Sale 

695 

429 

♦Microsoft QuickBASIC. 

Sale 

99 

59 

♦Microsoft Sort. 

. Sale 

195 

129 

♦Microsoft Windows. 

Sale 

99 

59 

♦ Microsoft Windows Development Kit .... 

Sale 

500 

299 

other languages 




CCS MUMPS Single-User by MGlobal . 


60 

55 

CCS MUMPS Multi-User by MGIobal . 


450 

379 

Janus/ADA C Pack by R&R Software . 


95 

89 

Janus/ADA D Pack by R&R Software . 


900 

795 

Methods Smalltalk by Digitalk . 


79 

68 

Personal REXX by Mansfield Software . 


125 

109 

Smalltalk /\l byDigitalk . 


99 

88 

Smalltalk/Comm . 

New 

49 

45 

SN0B0L4+ by Catspaw . 


95 

84 

other products 




Dan Bricklin's Demo Pgm Software Garden . 


75 

59 

FASTBACK by 5th Generation Systems . 


179 

149 

Informix for DOS by Informix . 


795 

639 

Informix4G L for DOS by Informix . 


995 

799 

InformixSQL for DOS by Informix . 


795 

639 

Instant Replay by Nostradamus . 

New 

90 

79 

Interactive EASYFLOW byHaventree . 


150 

129 

MKS Toolkit with viby MKS . 


139 

119 

Norton Commander by Peter Norton . 

New 

75 

55 

OPT-Tech Sort by Opt-Tech Data Proc . 


149 

115 

PrintQ by Software Directions . 


89 

84 

Quilt Computing Combo Package. 


199 

169 

QMake Program Rebuild Utility . 


99 

84 

S R M S Software Revision Mgmt Sys . 


125 

109 

screenplay all varieties by Plexus . 

. New 

CALL 

CALL 

SoftScreen/HELP by Dialectic Systems .... 

New 

195 

149 

Source Print by Aldebaran Labs . 


139 

115 



LOWEST PRICES 

Since this ad is prepared in advance of 
publication, some of our current prices may 
be lower than what's advertised here. Call 
for latest pricing. 

FREE SHIPPING 

Orders within the USA (including Alaska 
Hawaii) are shipped FREE via UPS. Express 
shipping is available at the shipping carrier s 
standard rate with no rush fees or handling 
charges. To avoid delays when ordering by 
mail, please call first to determine the 
exact cost of express shipping. 

CREDIT CARDS 

VISA and MasterCard are accepted at no 
extra cost. Your card is charged when your 
order is shipped. Mail orders please include 
credit card expiration date and telephone 
number. 

CODs AND POs 

CODs and Purchase Orders are accepted at 
no extra cost. POs with net 30-day terms 
are available to qualified US accounts only. 

FOREIGN ORDERS 

Shipping charges for foreign and Canadian 
orders are based on the shipping carrier's 
standard rate. Since rates vary between 
carriers, please call or write for the exact 
cost. Foreign orders (except Canada), please 
include an additional $10 for customs form 
preparation. All payments must be made 
with US funds drawn on a US bank. Please 
include your telephone number when order¬ 
ing by mail. Due to government regulations, 
we cannot ship to all countries. 

VOLUME ORDERS 

Call for special pricing. 

SOUND ADVICE 

Our knowledgeable technical staff can com¬ 
pare products, answer technical questions 
and send you detailed product information 
tailored to your needs. 

30-DAY GUARANTEE 
Most of our products come with a 30-day 
return guarantee or a 30-day evaluation 
period. Please note that some products are 
restricted by their manufacturers from this 
guarantee. Call for more information. 

CALL TOLL FREE 

US 800-336-1166 

CANADA 800-225-1166 

OHIO 216-877-3781 

CUSTOMER SERVICE 216-877-1110 

Hours: Weekdays 8:30 AM to 8:00 PM EST. 
Ohio customers please add 5% state sales tax. 
Call or write for our FREE comprehensive 
price guide. 

Prices are subject to change without notice. 

136 SUNNYSIDE ST. HARTV1LLE, OHIO 44632 


Taskview by Sunny Hill Software .. 


80 

TLIB by Burton Systems Software . 

New 

100 

VTEK Term Emulator by Sci Endeavors . 

New 

150 

phoenix products 

♦ Pasm86 Macro Assembler . 

Sale 

195 

♦ Pdisk Hard Disk & Backup Utility . 

Sale 

195 

♦Pfantasy Pac Phoenix Combo . 

Sale 

1295 

♦Pfinish Performance Analyzer . 

Sale 

395 

♦Pfix-86 Plus Symbolic Debugger . 

Sale 

395 

♦PforCe Comprehensive C Library . 

Sale 

395 

♦Plink-86 Plus Overlay Linker . 

Sale 

495 

♦Pmaker Make Utility . 

Sale 

125 

♦Pmate Macro Text Editor . 

Sale 

195 

♦Pre-C Lint Utility . 

Sale 

295 

♦Ptel Binary File Transfer Program . 

. Sale 

195 

polytron products 


PolyBoost The Software Accelerator . 

. New 

80 

Polytron C Beautifier. 


49 

Polytron C Library 1 . 


99 

Polytron PowerCom Communications . 


179 

Poly Librarian Library Manager . 


99 

Poly Librarian II Library Manager . 


149 

Poly Make UNIX-like Make Facility . 


99 


PolyWindows Products All Varieties . CALL 

PolyXREF Complete Cross Ref Utility . 219 

PolyXREF One language only . 129 

PVCS Version Control System . 395 

softcraft products 

Btrieve ISAM Mgr with No Royalties . 250 

Xtrieve Query Utility . New Version 245 

Rtrieve Report Option. New Version 145 CALL 

Btrieve/N for Networks . 595 464 

Xtrieve/N . New Version 595 CALL 

Rtrieve/N Report Option . New Version 345 CALL 

text editors 

Brief from Solution Systems . 195 

Epsilon Emacs-like editor by Lugaru . 195 

K E D IT by Mansfield Software . 125 

PC/VI by Custom Software Systems . 149 

S P F / P C by Command Technology Corp . 195 

Vedit by CompuView . 150 

Vedit Plus byCompuView . 185 

turbo pascall utilities 

ALICE Interpreter by Software Channels . 95 

Btrieve ISAM File Mgr . See SoftCraft 250 

FirsTime for Turbo by Spruce Tech . 75 

Flash-up Windows by Software Bottling . 90 

HELP/Control byMDS . 125 

On-line Help from Opt-Tech Data Proc . 149 

Report Builder by Royal American . New 75 

Screen Sculptor by Software Bottling . 125 

System Builder by Royal American . New 100 

TDebugPLUS by TurboPower Software . 60 

Turbo EXTENDER by TurboPowerSoftware . 85 

Turbo Professional by Sunny Hill . 70 

TurboHALO from IMS/ .!. 129 

TurboPower Utilities by TurboPower . 

TurboRef by Gracon Services . 

♦TurboSmith Visual Age Debugger . 

♦TurboWINDOW by Meta Graphics . 80 

wendin products 

Operating System Toolbox. 99 

PCU NIX Operating system . 

PCVMS Similar to VAX/VMS . 

XTC Text editor with Pascal source . 

xenix system v 

See also Microport System V/AT section. 

XENIX System V Complete System by SCO 

XENIX Development System. 595 

XENIX Operating Sys Specify XT/AT . 595 

XENIX Text Processing Package . 195 

xenix products 

APL # PLUS/UNX For AT XENIX by STSC . 995 

Btrieve ISAM File Mgr by SoftCraft . 595 

C-ISAM by Informix . 319 

C-tree ISAM Mgr w/Source by FairCom . 395 

dBx dBase/C Translator by Desktop At . 550 

dbVISTA Single or Multi User by Raima . CALL CALL 

Informix by Informix . 995 

Informix4G L by Informix . 1500 

InformixSQL by Informix . 995 

Lyrix by Informix . 595 

Micro Focus Level II Compact COBOL ... 

Forms-2 . 400 

Level II ANIMATOR. 600 

^Microsoft Languages. CALL CALL 

Networks for XENIX by SCO . 595 

PANEL Screen Designer by Round hill . 750 

RM/COBOL by Ryan-McFarland . 1250 

♦RM/FORTRAN by Ryan-McFarland . 750 

SCO Professional Lotus clone by SCO . 795 


95 

50 

58 


99 

99 

99 


194 

CALL 


CALL 

159 

105 

129 

149 

109 

139 


194 

59 

79 

109 

109 

CALL 

94 

CALL 

53 

68 

49 

99 

84 

45 

45 

65 

84 

84 

79 

79 


1295 

999 

595 

499 

595 

499 

195 

149 

995 

695 

595 

464 

319 

285 

395 

329 

550 

499 

CALL 

CALL 

995 

795 

1500 

1199 

995 

795 

595 

449 

1000 

795 

400 

319 

600 

479 

CALL 

CALL 

595 

495 

750 

549 

1250 

949 

750 

549 

795 

595 


[proq 


rammer»s connection 


t 
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IBM’s new 2,400 bps PC Modems 
give you an easy choice: 



Either way, you can’t go wrong. 

With IBM’s new modems and a personal 
computer you can tap into information at a 
very impressive 2,400 bits per second (bps). 

That translates into a binary file transfer 
speed of nearly 13 K characters per minute— 
or over six pages worth. Now imagine the im¬ 
pact that can have on your long distance tele¬ 
phone bill. 

But these new modems aren’t just fast, 
they’re also versatile. They can both send and 
receive data asynchronously at speeds rang¬ 
ing from 2,400 bps down to 75 bps. 

Both modems are compatible with the pop¬ 
ular “AT” command set, as well as the IBM 
command set. And they have been tested for 
compatibility with leading PC communications 
software such as Crosstalk™ XVI, Microsoft® 
Access, Kermit, Smartcom® and Smartcom II? 







or 


The Automatic Modems 

These modems feature 
Automatic Adaptive Equaliza¬ 
tion at 2,400 and 1,200 bps— 
which means they will continu¬ 
ously fine-tune themselves to com¬ 
pensate for changes and noises on the 
telephone line. The result is, you can re¬ 
ceive data over a wider range of telephone 
line conditions. 

Both modems also feature automatic or 
manual answering and dialing. They’ll auto¬ 
matically switch to pulse dialing if tone dial¬ 
ing doesn’t work. They have automatic 
redialing. And once a'connection is made, 
automatic speed detection. They also have 
automatic detection of a voice or a failed call. 

A Modem with a Memory of Its Own 
The stand-alone IBM 5842 2,400 bps 
Modem offers some additional features. It 
can also send and receive data synchronously 
at speeds of 2,400 bps or 1,200 bps. You’ll 
find extensive “Help” menus. A dial direc¬ 
tory for 20 phone numbers. A log-on direc¬ 
tory for five log-on sequences. A built-in 
pattern generator for self testing. Diagnostics 
implemented from the front panel as well as 
from the computer keyboard. And a com¬ 
plete array of LED Status Indicators to give 
you a quick visual check on what’s happening. 



Internal. 

The IBM 

Personal Computer 
2,400 bps Modem. 


Which One Is for You? 

The internal IBM Personal 
Computer 2,400 bps Modem is de¬ 
signed to occupy a half slot in the 
IBM PC, XT, AT and 3270 PC. 

The stand-alone IBM 5842 2,400 
bps Modem is compatible with all models 
of IBM Personal Computers. And, in 
to the features mentioned above and its 
internal power supply, the significant 
difference is that a stand-alone modem can 
be moved from PC to PC more easily than 
an internal modem. 

If you feel that 2,400 bps is more modem 
than you need, we also offer the stand-alone 
IBM 58411,200 bps Modem, and the internal 
IBM Personal Computer 1,200 bps Modem. 

For the Authorized IBM PC Dealer nearest 
you—or for free literature on the IBM family of 
PC Modems—call 1800 IBM-2468, Ext. 936/EM. 
Or you can contact your zsr® 

IBM marketing representative. sfs. S’S'S 


Crosstalk is a trademark of Microstuff, Inc. Microsoft is a registered trademark of Microsoft Corp. 
Smartcom and Smartcom II are registered trademarks of Hayes Microcomputer Products, Inc. 
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C Programmers: 

7 Ways to Increase Productivity 



C DYNAMO! 

WINDOWING: Full C 
Source, No Royalties 
POWER WINDOWS AND 
C FUNCTION LIBRARY 

Power Windows covers all the 
bases: overlays, borders, 1-2-3 style 
or pop-up menus/help windows, zap 
instantly on/off screen, status lines, 
horizontal/vertical scrolling, color 
control or highlighting, word-wrap, 
files to windows, keyboard to win¬ 
dows. Powerful, easy to use, inte¬ 
grated error messages, thorough 
documentation. Supports IBM 
monochrome or color. 

MSDOS Only $119 

C Function Library - includes 325 fun¬ 
damental functions with readable source 
and thorough documentation. 

MSDOS Only $119 

No matter what you have, you need these. 
Best value available. Highly 
recommended! 


Flexible Screen 
Development with 
SECURITY CHECKING 
and HELP SCREENS: 

ZVIEW Screen Library 
Use this field-sensitive tool to devel¬ 
op data entry screens and windows 
and provide run-time flexibility. Se¬ 
curity level settings restrict inquiry 
or update of fields; multiple screen 
help display is available at screen 
and field level. You can also cus¬ 
tomize ZVIEW’s operation and make 
any field characteristic change during 
execution. 

ZVIEW gives you full control of 
attributes, colors, boxes, protected 
fields, scrolling, and more. Load 
screens from memory for fast re¬ 
sponse. Field support includes alpha, 
numeric, or alphanumeric data types, 
case conversion, range checking, 
and field comparison, and ZVIEW 
provides automatic data conversion 
to and from ASCII screen format. 

For Microsoft C, Lattice 3.0, and 
Aztec 3.2e. Supports EGA, color, 
and monochrome displays. 

PCDOS $219 

Fast Source Debugger/Interpreter 
Plus 100% Compiler Compatibility 

Interactive C™ 

Full K&R standard interpreter with integrated full-screen editor and source 
debugger speeds execute-edit-resume cycle and features 100% compati¬ 
bility with Lattice and Microsoft compilers (even header files). Link in 
external libraries; no source code modifications are necessary. 

Why get only a limited debugger when you can get full source debugging 
with an interactive interpreter? Unlimited breakpoints, variety of stepping 
modes, direct execution mode (evaluate expressions, modify variables, 
invoke functions), run-time error reporting by line and column, continue 
from error without re-executing from start . 8087/287 support, and even 
allows display of program and debugger output on separate monitors. 
Lattice 2.x and 3.0, Microsoft 3.0 and 4.0. PCDOS $225 


Quickly Prototype User Interface and Incorporate Screens 

with Skylights 

Use Skylights to quickly design interactive prototypes, then include 
screens you develop in your finished application code; design demos or 
tutorials; even use with other languages (BASIC, Pascal, Assembly) 
through related DOS-resident interface utility. 

Skylights combines an intuitive screen/window/menu editor, run-time 
windowing, menu handling, and front-end support routines, and “Demo/ 
Tutorial Maker” program plus detailed low-level primitives. Supports a 
variety of pointing devices (mice, tablets, lightpens) and allows more 
than one to be active at a time. Support for Lattice, Microsoft, Datalight, 
Cl C86, MWC, Desmet, Aztec, and Wizard. Bit-mapped graphics upgrade 
available. No royalties. Skylight 

Software. Inc. PCDOS $359 


Fast, Full Compiler: Only $85 

Datalight C Developer’s Kit 

In a broad series of benchmarks Datalight C compile times were 2-2 Vi 
times faster than Microsoft C. Code speed was the fastest in some cases 
and very good overall. 

Datalight C is an impressive, low-cost K&R compiler with UNIX and 
ANSII extensions and UNIX-like tools. Generates fast compact code, 
features compatibility with Lattice C and fully supports the 8087 and soft¬ 
ware floating point. 

Includes tools (like diff, fgrep, cat, etc.) and full MAKE program. Sup¬ 
ports small, compact (64K total), and large models, offers excellent 
diagnostics and fast I/O. A very full package for the price! 

“Datalight not only stole the compile time show completely, but had 
the fastest Fibonacci executable time and excellent object file sizes to 
boot.” — Christopher Skelly 

Datalight COMPU %™$ G 8 f 


NEW Blaise Tools Are Better Than Ever 

C Tools Plus 

Free yourself for more creative programming; stop worrying about hard¬ 
ware dependence. Handle everything from co-resident software require¬ 
ments to multiple display pages and monitors with C Tools Plus. Filter 
interrupts so that other resident programs still work. 200+ well- 
documented functions control screen handling (direct to video adapter or 
BIOS calls, EGA text mode support including 43 line and multiple display 
pages — even handle multiple monitors), an unlimited number of pop-up, 
stackable windows with word-wrap, interrupt service routines, DOS di¬ 
rectory and file handling, memory management and program control, 
string functions, and more. Source, no royalties. Lattice 3.0, MS C. 

♦ PCDOS $149 

BLAISK COMPUTING INC. 


FORTRAN - >C 

Keep Your FORTRAN Investment and Gain Hand-Coded 
Quality with FORTRIX-C + 

Rapitech’s translation package is a shining example of translation tech¬ 
nology at its best. Programmers on VAX, Fortune, Sun and other systems 
already know that FORTRIX-C + produces standard K&R C from Fortran- 
77 code. It handles IMPLICIT, COMMON, and EQUIVALENCE state¬ 
ments, typically (for I/O-bound programs) runs 15-30% faster and produces 
35% smaller load modules. Benchmarks show that FORTRIX-C + code 
and hand-coded FORTRAN source run at equivalent speeds overall. 

Now PC users are finding out that Ryan-McFarland, IBM, or any other 
FORTRAN-77 standard implementation can be used with equal success. 
Generate Lattice 3.0-compatible code that preserves internal documentation 
including variable names, statement labels, and comments. Code can easily 
be modified to work woth other compilers. Not only that, but all necessary 
run-time routines are supplied in object and source form, so the resulting 
code is portable! 

In a typical translation, 98% of the lines are problem-free; modification 
is usually only necessary to handle non-standard FORTRAN input or special 
I/O features. Keeps data file compatibility. FORTRIX-C + even allows 
setting of compiler parameters like case sensitivity, forcing the first pass 
of DO loops, and many more. 

MSDOS. Call our translation specialist for a $1 sample. 


Call for a catalog, literature, advice and service you can trust 


HOURS 

8:30 AM-8:00 PM EST. 


800 - 421-8006 

THE PROGRAMMER’S SHOP™ 

128-PRockland Street, Hanover, MA 02339 
Mass: 800-442-8070 or 617-826-7531 8/86 
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“I would like to mention that I appreciate the way 
that the Programmer’s Shop does business. It is 
indeed refreshing to be able to call and get answers 
that you can trust in, to questions on various 
products.” 

Donald E. Winters 
MIS Software Development Inc. 
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Large Turbo Pascal Arrays 

Using the heap, Turbo Pascal can overcome its 64KB 
limitation in implementing two-dimensional arrays. 


A lthough Borland’s Turbo Pascal is recognized as being 
one of the most versatile languages for the IBM PC, its 
major limitation is that it produces .COM files with data seg¬ 
ments no larger than 64KB. One standard way of increasing 
data space is to use the heap , which is free memory between 
the top of the declared data space and the bottom of the 
stack (and can easily be as large as 400KB on a 640KB sys¬ 
tem). Data are dynamically allocated onto the heap with the 
standard procedure new and are accessed with pointers, 
which in Turbo Pascal are addresses pointing to variables on 
the heap. Using the heap dramatically increases the amount 
of data space available to a Turbo Pascal program because 
each pointer requires only four bytes in the data segment to 
point to a variable that may be as large as 64KB. 

Many standard calculations, such as solving a system of 
linear equations, performing a statistical analysis on a data 
set, or determining eigenvectors and eigenvalues, are best 
formulated using two-dimensional arrays. A 64KB data seg¬ 
ment limits the size of such matrices to 90-by-90 for 8-byte 
Turbo-87 Reals, assuming no other variables are required. 
Using a 400KB heap for data storage would allow the creation 
of a 223-by-223 matrix without exhausting the 64KB of the 
data segment available for storing all other variables. 

The trick to using the heap for storing a two-dimensional 
array is to create a one-dimensional array of pointers, each of 
which points to a row of the matrix (figure 1). Each element 
of the array is referenced by its row pointer and its column 
position—that is, A[row,column] becomes A[row] A [column]. 
The similarity in expression of a static array element to a 
heap array element results in very readable source code and 
allows easy recoding of existing routines for larger matrices. 

The code implementation of a large two-dimensional ar¬ 
ray is illustrated in figure 2. The type RowArray is declared to 
represent each row of the matrix. The variable A is an array 
of pointers, each pointing to a RowArray. Before any array 
element can be accessed, space must be allocated on the 
heap at runtime for the matrix. This is conveniently done 
with a FOR loop. Note that the array elements are not initial¬ 
ized (neither are the usual static array elements declared in 
the data segment). Array elements stored on the heap may be 
used in any place where static array elements are allowed. 

Using the heap to store arrays allows for the creation of 
matrices that are limited only by the amount of memory in 
the computer. The resulting Turbo Pascal code remains quite 
readable, and existing applications can be easily recod ed to 
handle larger arrays. 1 '~ 111 


William F. Polik is a National Science Foundation predoctoral fellow 
in the department of Chemistry, University of California, Berkeley. His 
interests include the use of computers for education in chemistry. 


FIGURE 1: A Matrix on the Heap 


ARRAY OF 
POINTERS 
IN THE 



Each pointer points to a one-dimensional array of real num¬ 
bers, which results in a two-dimensional matrix. 


FIGURE 2: Pascal Implementation 


CONST 

MaxCols = 200; { For a 200x200 matrix > 

MaxRows = 200; 

TYPE 

RowArray = Array[1..MaxCols] of Real; 

VAR 

A : ARRAY[1..MaxRows] of A RowArray; 
i : Integer; 

BEGIN 


FOR i := 1 TO MaxRows DO { Must allocate space on heap! > 
New(A[i]); 


A[113] A [42] := 5.38; { Use matrix elements as usual } 

At75r[187] := 10.76/AC113] A [42]; 

WriteLn(A [75] A [187]); 


END. 


This fragment of a Turbo Pascal program implements a 
200-by-200 matrix of real numbers on the heap. 
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"Before I chose Microsoft C, 

I spent 6 months evaluating C compilers 
for my company. Now yon can do 
the same in 2 hours/' 


Bill Davidsen 

Software Engineer 

Real Time and Operating Systems 


"Call us. You can get Microsoft C or 
our comprehensive report on C by 
the day after tomorrow." 

Bruce Lynch , President 
The Programmer's Shop 

The security of thorough research. It took Bill Davidsen 
six months to thoroughly evaluate all C products before 
he selected Microsoft C. For him, its tight code and UNIX 
System V™ compatibility were exactly what he needed. 

And now Version 4.00 includes CodeView,™ a source-level 
windowing debugger. 

Thanks to expert users like Bill, and The Programmer's 
Shop, you can enjoy that satisfied feeling of thorough 
product evaluation in just a few hours. 

We recommend evaluating software by also getting 
detailed information from several different sources, includ¬ 
ing unbiased reports and reviews. Bill agrees completely. 

In fact, he helped us compile the objective opinions of 
4 magazines, 14 users and 3 industry analysts in a 16-page 
report on C: The C Test. It can help you be absolutely sure 
ofmaking the choice that's best for you. And it's abso¬ 
lutely free. 

C for yourself . As an objective evaluation by users and 
rofessionals alike, The C Test is one of the most compre- 
ensive and informative reports currently available on 
C development tools. It's only available from 
The Programmer's Shop. And it's yours free 
for the asking. Here's what you'll find in it: 

The C Test ■ Detailed Tech Specs 

■ Benchmark Source Code ■ Magazine 
Reviews ■ Users' Feedback ■ Perfor¬ 
mance Benchmarks ■ User Study and 
Profiles ■ Test Drive Survey Results 

■ 37 Compatible Products 
And if you're looking for even more C support, Micro¬ 
soft-compatible libraries for file management, graphics, 
screen control, object-oriented programming and other 
tools are ready to ship. 

The best programs for less. We think the only way 
to serve you is to give you the best programming alter¬ 
natives. The best recommendations for your needs. 

To deliver immediately. And this is how we do it. 


We start by giving you a choice of over 62 programming 
language implementations and 174 support programs. 

All from the same source. All competitively priced. 

Our informed programmers offer free advice whenever 
you call with any questions about any product. 

And when youplace an order, we can rush it to you in 
48 hours or less. That's the kind of service and support our 
10,000 customers have come to expect. 

Because we've become a success by giving the best 
advice for free and selling the best software for less. 

To order Microsoft C ($319) or for your free copy of 
The C Test , simply call the toll-free number below: 

1-800-421-8006. In Massachusetts, call 1-800-442-8070. 


MICROSOFT* C Compiler Version 4.00 

MICROSOFT C COMPILER 

■ Produces fast executables and optimized code including elimination 
of common sub-expressions. NEW! 

■ Implements register variables. 

■ Small, Medium and Large Memory model libraries. 

■ Compact and HUGE memory model libraries. NEW! 

■ Can mix models with NEAR, FAR and the new HUGE pointers. 

■ Library routines implement most of UNIX System V C library. 

■ Start-up source code to help create ROMable code. NEW! 

■ Full proposed ANSI C library support (except clock). NEW! 

■ Link your C routines with Microsoft FORTRAN (version 3.3 or 
higher), Microsoft Pascal (version 3.3 or higher) or Microsoft 
Macro Assembler. 

■ Microsoft Windows support and MS-DOS 3.1 networking support. 

MICROSOFT PROGRAM MAINTENANCE UTILITY. NEW! 

■ Rebuilds your applications after your source files have changed. 

■ Supports macro definitions and inference rules. 

OTHER UTILITIES. 

■ Library Manager. ■ EXE File Compression Utility. 

■ Overlay Linker. ■ EXE File Header Utility. 

MICROSOFT CodeView 

WINDOW-ORIENTED SOURCE-LEVEL DEBUGGER. NEW! 

■ Watch the values of your local and global variables and expressions 
as you debug. 

■ Set conditional breakpoints on variables, expressions or memory; 
trace and single step. 

■ Watch CPU registers and flags as you execute. 

■ Debug using your original source code, the resulting disassembly 
or both intermingled. 

Microsoft C comes with a 30-day money-back guarantee from 
The Programmer’s Shop. 


UNIX System V is a trademark of AT&T Bell Laboratories. 

Microsoft is a registered trademark and CodeView is a trademark of Microsoft Corporation. 



THE PROGRAMMER'S SHOP 

The programmer's complete source for software, services and answers. 
128 Rockland Street, Hanover, MA 02339 
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Reading Locked Files 

Two routines allow the user to overcome a 

Turbo Pascal bug and read locked files. 



*Tpo lock a hie as read-only under DOS, the DOS ATTRIB 

JL command can be used: 

attribute. For both, the carry hag will be set on error (no hie 
found). AX holds the error code. 

Oattrib + r myfile.txt 

Clear_Attribute reads and changes the attribute from 
within Turbo Pascal. The low bit of the attribute byte, 

Using -r would unlock the file and using ATTRIB alone would 

obtained with function call 43H and placed into CX, controls 

display the attribute of the file on screen. 

read only status. If the bit is 1, then the hie is locked. 


In Turbo Pascal, a serious bug in the compiled code pre- 

Clear_Attribute also checks the attribute; if the hie is un¬ 

vents reading of locked files as well as writing to them. At- 

locked, it returns after saving the attribute. If the hie is 

tempting to open a locked hie generates I/O Error 01, “File 
does not exist,” even though it does exist. 

ROREADER.PAS provides two routines to unlock hies and 

locked, the attribute is changed by clearing its low bit and 
writing it back again. This routine is called before opening 
the hie to avoid an error on trying to open a locked hie. 

restore the write protection after reading them. DOS function 
43H (change hie mode) can obtain or set the current attri- 

Restore_Attribute is called after hie close, restoring the 
attribute, so that a hie that was locked on entry is locked on 

bute. The call is made with AH holding 43H and DS:DX 

exit. Clear_Attribute and Restore_Attribute are for reading 

pointing to an ASCII path name terminated by OH. To read 

hies and should not be used for writing to a hie. 1 "ifimiiii 

the attribute, set AL to OH, and CX returns the attribute byte. 



To write the attribute, set AL to 1H; CX must hold the desired 

Arsen Damay is a computer consultant and author. 


LISTING: ROREADER.PAS 



End; 

End; 



PROGRAM ROReader; 



END; 



Type Regpack = Record Case Integer of 



{ This procedure restores a file attribute. The attribute is stored 



1: (AX,BX,CX,DX,BP,SI,DI,DS,ES,FLAGS: Integer); 



in F_Attrib. The user has stored the file name in variable Fname.} 



2: (AL,AH,BL,BH,CL,CH,DL,DH : Byte); 



procedure restore_attr(Fname : String40); 



End; 



Var TempName: String40; 



String40 = String[40]; 



BEGIN 






TempName := Fname + Chr(0); {Cap name with 0 for DOS} 



Var Target: Text; 



With Regs Do 



Fname: String40; 



Begin 



F_Attr: Integer; 



AL := $01; {Set write mode} 



Myfault: Integer; 

Regs: Regpack; 



AH := $43; 

DS := Seg(TempName); DX := Ofs(TempName) + 1; 



Text line: String40; 



CX := FAttr; {Write old attribute out} 






MsDOS(Regs); 



{This procedure checks the attribute of a file. If file is write- 



End; 



protected, it saves the current attribute of the file and unlocks it.} 



FAttr := 0; {Clear our attribute var} 



procedure clear_attr(Fname : String40); 



END; 



Var TempName: String40; 



BEGIN 



BEGIN 



Fname := 'LOCKTEST.TXT' ; AssignCTarget,Fname); 



TempName := Fname + Chr(O); {User's pathname in Fname} 

WITH Regs DO { Cap with OH for DOS } 



Clear_Attr(Fname); 

{$1-} Reset(Target) {$1+}; 



Begin 



MyFault := IOResult; If MyFault <> 0 then 



AL := $00; AH := $43; DS := Seg<TempName) ; 

DX := Ofs(TempName) + 1; {Go 1 beyond Length byte} 



Begin 

Writeln('Error #',MyFault,' on file open.'); 



FAttr := 0; {Clear our attribute} 



Exi t; 



CX := 0; {Clear CX for good measure} 



End; 



MsDOS(Regs); 



While NOT EOF(Target) DO 



If (Flags AND $1 <> 0) then Exit; 



BEGIN 



F_Attr := CX; {Save attribute} 



Readln(Target,Text line); 



If Odd(CX) then {If locked CX will be odd} 



Writeln(Textline) 



Begin 



END; 



AL := $01; {Set for writing} 



{$1-} Close(Target) {$1+}; 



AH := $43; 



MyFault := IOResult; 



CX := CX AND $FE; {Turn off low bit} 

DS := Seg(TempName); DX := 0fs(TempName)+1; 



If MyFault <> 0 then Writeln('Error on file close'); 

Restore_Attr(Fname); 



MsDOS(Regs); 



END. 
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Before you consider the new 
Hercules Graphics Card Plus, 
considerthe technology behind it. 


A short while ago, Hercules" intro¬ 
duced a product that will forever change 
the way information is displayed on a PC. 

The product is called the Hercules 
Graphics Card Plus. 

We gave it that name because it 
gives you the same hi-resolution text 
and 720x348 graphics that made the 
original Hercules Graphics Card 
famous. 

Plus it gives you RamFont." 

RamFont is a radical new hardware 
mode that combines the speed of text 
mode with the flexibility of graphics mode. 


And opens up a whole new world for 
software. 

The world 

according to RamFont. 

In the old days (before the Graphics 
Card Plus), programs like Lotus® 1-2-3,® 
Symphony™ Framework™ and Microsoft® 
Word had to use graphics mode to dis¬ 
play multiple fonts and variable text 
sizes, or to mix text with graphics. 

But graphics mode is a whole lot 
slower than text mode. Up to eight 
times slower. 

Enter RamFont. 



The heart of the Graphics Card Plus: the V112 
microchip, Hercules' next generation video processor 
that makes the RamFont mode possible. 



It lets all the programs we just men¬ 
tioned (and plenty more in the future) do 
all the things we just described, all on 
one screen. 

At precisely the 
same speed as text 
mode. 

HowRamFont 
works. 

Like text mode, Ram- 
Font uses a 16-bit 
word to represent a 
character on the 
display. 

Unlike text mode, 
however, the 48K 
RamFont mode uses 
a 12-bit character code instead of an 
8-bit code. 

Which allows you to choose from an 
astonishing 3072 different characters. 

While setting the size of your screen 
cells from eight to nine pixels wide and 



from four to 16 scan lines tall. 

To help you design your own Ram- 
Font characters and symbols, we’ve 

included a font editor 
called FontMan." 

Along with a set of 
25 sample fonts to start 
your library. 

And since the 4K 
RamFont mode can 
accept 8-bit character 
codes, running your 
text mode software 
with your favorite font 
is as simple as loading 
it into RAM. 

Just for the record, 
RamFont supports the standard charac¬ 
ter attributes of reverse, high-intensity, 
blink and underline. 

Plus two new RamFont attributes: 
boldface and strike-through. 

What price success? 

While we’re on the subject of technologi¬ 
cal breakthroughs, let’s not forget the 
suggested retail price. 

Think of it. You get 
everything the original 
card gave you. 

Plus RamFont. 

Plus FontMan. 

Plus a parallel printer port that you 
can now disable if there’s a conflict with 
another port in your system. 

All for just $299—about half the 
price of the original Graphics Card. 

If you haven’t gone into shock, call 
1-800-532-0600 ext. 211 (in Canada call 
1-800-323-0601 ext. 211) for the name of 
an Authorized Hercules Dealer near you 
and we’ll rush you our free info kit. 

Hercules: 

Wre strong on graphics. 

Address: 2550 Ninth Street, Berkeley, California 94710 Ph: 415 540-6000 
Telex: 754063 

Trademarks/Owners: Lotus, 1-2-3, Symphony/Lotus; Framework/Ashton¬ 
Tate; Microsoft/Microsoft; Hercules, RamFont, FontMan/Hercules 
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BFFFF 


64K 


B0000 

The new RamFont mode displays 3072 programmable 
characters at the speed of text mode, or replaces the 
standard character set with owe of your dunce in JfK 
RamFont mode. 


Stores 3072 characters 


Stores 256 characters 


$ 299 . 

Suggested retail price. 

















Run faster with compiled code* 

If there’s one thing you’ve asked for, it’s speed. 
And Microsoft® QuickBASIC simply blazes. 
Old BASICA programs will run up to ten times 
quicker once they’ve been compiled. Sometimes 
even faster. 

Everything you need. Built-in. 

Making programs run faster is only part of the 
story, though. The new Microsoft QuickBASIC 
Compiler includes a full-screen editor, built-in. 
So now you can make the jump from writing to 
RUNning in no time flat. Edit your program, 
compile it, and run it. Faster than any other 
BASIC compiler around. All without leaving 
our on-line help and prompts. 


For years BASIC has been everyone’s first 
language. And for almost as long, they’ve been 
tempted by other languages. Lured by promises 
of more speed, more power. 

We have a solution. A new language that’s a 
substantial improvement over BASICA. Faster. 
More structured. Finally, a compelling reason to 
leave BASIC. 

Introducing Microsoft’s QuickBASIC 
Compiler, Version 2.0. 

At last, you can have the latest programming 
techniques, combined with the solid foundation 
of BASIC. Our new compiler is as compatible 
with BASICA as you can get. At the same time 
it offers the extra speed and power you’ve been 
looking for. 
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leaving BASIC for. 

On the rare chance your program doesn’t run 
100% the first time out, we’ve got another sur¬ 
prise for you. The Microsoft QuickBASIC 
debugger. Our full-screen tracing lets you debug 
your programs while watching the source code 
execute. A line at a time, or with breakpoints. 

As easy as can be. 

Our compiler is also smart enough to save you 
time. First, by finding any errors in one pass. 

Second, by putting your editor’s cursor on the 
problem. Automatically. So you don’t have to get 
lost in a maze of error codes and line-numbers. 

The BASIC virtues. And more. 

Speaking of line numbers, let’s not. Because 
line numbers are strictly optional. And Microsoft 
QuickBASIC lets you use alphanumeric labels 
as well. Now you can GOTO ErrorCheck instead 
of line number 6815. 

Or you could stop using GOTOs altogether. 

There are a variety of options that could make 
the GOTO an endangered species. Features like 
multi-line IF-THEN blocks. And named sub¬ 
programs. Now your BASIC programs can be 
as structured and organized as you want. 

We’ve only just begun to talk about the 
virtues of Microsoft QuickBASIC. There are 
dozens of enhancements to your favorite 
language. Things like larger arrays. Local and 
global variables. Reusable modules that let you 
create libraries of your most often-used routines. 

All explained in a revised manual that includes 
a complete language reference. 

Making your quick escape. 

If all these features follow your BASIC 
instincts, then zip on down to your nearest 
Microsoft dealer. That’s where you’ll discover the 
best surprise of all. The price. Only $99 for the 
best reason to leave BASIC. 

For the name of your nearest Microsoft dealer, 
call (800) 426-9400. In Washington State and 
Alaska, (206) 882-8088. In Canada, call (416) 

673-7638. 

Microsoft® QuickBASIC 

The High Performance Software™ 

Microsoft is a registered trademark and The High Performance Software is a trademark of 
Microsoft Corporation. IBM is a registered trademark of International Business Machines Corporation. 


Microsoft QuickBASIC Compiler Version 2.0 
for IBM® PC and Compatible Computers. 

BASICA Compatibility 

♦ Sound statements including SOUND and PLAY. 

♦ Graphics statements including WINDOW VIEW DRAW 
GET, PUT, LINE, CIRCLE, LOCATE and SCREEN. 

♦ Support of EGA extended graphics modes. NEW! 

♦ BASICA structures are supported including WHILE/WEND, 

IF/THEN/ELSE, FOR/NEXT, GOSUB/RETURN, and 
event handling. ... , 

Microsoft 

Results of Sieve Benchmark BASICA 3 1 QuickBASIC 2.0 
Seconds per iteration 78 0.52 

Complete Programming Environment 

♦ Built-in Editor that places the cursor on found errors auto¬ 
matically. NEW! 

♦ Compile entirely in memory at speeds up to 6000 lines per 
minute. NEW! 

♦ Link routines once when starting a programming session and 
no need to link again when changing proj^rams. NEW! 

♦ Built-in debugger with single-step, animate, and trace modes. 
NEW! 

♦ Create stand-alone programs. 

Alphanumeric Labels 

♦Can be used to make your programs more readable. Line 
numbers are not required but are supported for BASICA 
compatibility. 

Structured Programming Support 

♦ Block IF/THEN/ELSE/END IF eliminates the need for 
GOTO statements. NEW! 

♦ Subprograms can be called by name and passed parameters. 
Both local and global variables are supported. 

Modular Programming Support 

♦ Separate compilation allows you to create compiled BASIC 
libraries to use and re-use your programs. 

♦ A library of routines to access DOS and BIOS interrupts is 
supplied. NEW! 

Large Program Support 

♦ Code can use up to available memory. 

♦Numeric arrays, each up to 64K bytes, 

can use up to available memory. 

NEW! 









The first member in a distinct new line of 
microcomputers from IBM\ the RT PC blends 
mainframe technologies with advanced 
desktop strategies to produce a fast and 
powerful, yet flexible, computing entity. 


THOMAS V. HOFFMANN 


software offerings for the RT support 
this statement. The operating system for 
the RT is derived from UNIX System V, 
a system well known to the technical 
professional. Language processors are 
offered for BASIC, C, FORTRAN 77, and 
Pascal—languages that are widely used 
in technical areas in business, govern¬ 
ment, and academia. Extensive graphics 
support is provided including a Graph¬ 
ics Development Toolkit and a Tektron¬ 
ix Graphics Terminal Emulator. 

Despite this clear technical orienta¬ 
tion, the capabilities of the RT system 
extend far beyond science and engi¬ 
neering. The RT’s virtual memory man¬ 
agement, easily replaceable 32-bit pro¬ 
cessor, high-level virtual resource man¬ 
ager, and comprehensive operating sys¬ 
tem provide a solid base for supporting 
various multitasking, multiuser applica¬ 
tions, technical or otherwise. 

The following five articles describe 
in detail the RT PC system as it was an¬ 
nounced by IBM and as it may appear 
in the coming months if it is upgraded 
as the market demands. 


T he RT Personal Computer defies a 
one-word descriptor. Unlike the 
PC/AT, which we were able to 
summarize as “impressive” in our initial 
coverage of that machine two years ago, 
the RT requires more analysis. 

Although there is a passing family 
resemblance in that it uses the AT bus, 
the RT represents a significant depar¬ 
ture from the original PC family archi¬ 
tecture. It is faster, more powerful, 
more complex—a new breed of ma¬ 
chine. The RT’s place in the IBM puzzle 
is an intriguing question to which an 
answer remains to be written. 

The RT is not a single computer, 
but a line of workstations based on an 
IBM-developed 32-bit microprocessor 
that, in turn, is based on the reduced 
instruction set computer (RISC) archi¬ 
tecture. IBM states that these worksta¬ 
tions, the company’s first to perform 
stand-alone processing of computer- 
aided design/computer-aided manufac¬ 
turing (CAD/CAM) and computer-aided 
engineering (CAE) tasks are intended 
for technical professionals. IBM’s initial 
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SIGNIFICANT DEPARTURE 




PHOTO 2: RT PC 6150 Model 20 System 


PHOTO 4: Inside the System Unit 


Photo 1: The RT PC 6151 Model 10 is a desktop unit that 
features 1MB of real memory (expandable to 3MB) and a 
40MB disk capacity. It is slightly larger than the AT. 

Photo 2: RT PC 6150 Models 20 and 25 are floor-standing 
units that provide two built-in serial ports, two additional 
I/O adapter slots, and additional disk storage capacity. 

Photo 3: The rear panel of the unit features connectors for 
power, the keyboard, and other external devices. Note the 
filters on the keyboard, mouse, and serial device cables. 

Photo 4: The Models 20 and 25 system units provide eight 
I/O adapter slots; disk drives are mounted front and back. 

Photo 5: The system speaker is mounted in the keyboard. 
The controller provides an audible, but defeatable, key click. 



PHOTO 5: Keyboard Underside 
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This first article is an overview of 
the entire RT system, including the pro¬ 
cessor, memory, floating-point accelera¬ 
tor, displays, and mass storage devices, 
and the AT coprocessor. “An Architec¬ 
ture Apart” (p. 72) makes clear that the 
RT, with its support of an extremely 
large virtual address space and the use 
of a 32-bit RISC processor is altogether 
different from the original PC architec¬ 
ture. “The Insulating Layer” (p. 90) ex¬ 
amines the Virtual Resource Manager, 
the sophisticated layer of high-function 
software that IBM has wrapped around 
the RT processor and its I/O devices to 
provide a more convenient interface 
than that offered at the hardware level. 
“The Refining of UNIX” (p. 98) de¬ 
scribes the RT’s Advanced Interactive 
Executive (ATX) operating system, its 
UNIX System V core, and the menu, 
windowing, and DOS-like functions in¬ 
cluded by IBM. “The Nearby AT” 

(p. 118) addresses the feature that most 
closely ties the RT to the PC family, the 
Personal Computer AT Coprocessor Op¬ 
tion. This single adapter contains the es¬ 
sentials of a 6-MHz AT and can be used 
along with supporting software to run 
popular PC software. The software can 
run on the coprocessor concurrently 
with programs executing on the RT pro¬ 
cessor; both processors share memory, 
mass storage, and I/O devices. 

Taken together, these articles de¬ 
scribe a system that shares some family 
traits with the PC, but that introduces 
enough new and unique features to 
qualify as the beginning of a distinct 
new line of computers. Only time will 
tell if IBM provides the upgrades and 
enhancements needed to allow this sys¬ 
tem to realize its full potential. 

RT OBJECTIVES 

The original RT project objectives were 
to bring mainframe performance to the 
desktop by using the latest available 
technologies in computer architecture, 
hardware, software, and manufacturing. 
Several features were decided early on, 
including the following: 

• A fast 32-bit processor 

• Large primary (RAM) and secondary 
(disk) storage 

• Virtual storage, allowing programs 
and data to exceed the available 
physical memory 

• All-points-addressable graphics 
displays and adapters 

• Multitasking operating system 

• Ease of use 

• Flexible open architecture 

The initial products offer all of 
these: true 32-bit virtual memory archi¬ 
tecture, 1MB to 4MB of main memory 


(with provision for up to 16MB), 40MB 
to 210MB of hard-disk storage, several 
display options, and a complete UNIX- 
based operating system with significant 
functional enhancements. 

What is most interesting about the 
RT is the way the architecture and im¬ 
plementation accommodate change. The 
RT was designed from the beginning to 
be flexible and modular, which would 
allow major components and subsys¬ 
tems to be replaced without adversely 
affecting the rest of the system. 

Examples of this design approach 
abound. The processor is on its own 
card, not on the system board, and con¬ 
tains its own timing logic independent 
of the I/O channel. Upgrading to a fas¬ 
ter processor is a simple plug-in opera¬ 
tion. On the software side, the Virtual 
Resource Manager (VRM) provides a 

T heRT was designed to 
allow major components 
and subsystems to be re¬ 
placed without adversely af¬ 
fecting the rest of the system. 



very high-level interface to a virtual ma¬ 
chine that manages virtual memory, 
physical I/O using loadable device driv¬ 
ers, and realtime multitasking. The AEX 
operating system (IBM’s adaptation of 
UNIX for the RT) sits atop the VRM. ATX 
could be replaced by another operating 
system, without having to reimplement 
physical device drivers or complex 
memory management code. 

In its current form, the RT PC 
shows several important influences 
from the PC. The I/O channel is an ex¬ 
tended PC/AT-compatible bus that di¬ 
rectly supports many existing adapters. 
Despite the unique proprietary proces¬ 
sor, the RT’s system architecture is even 
more open than that of the original PC 
family. Why? Because from the begin¬ 
ning, IBM is providing more and better 
information about interfaces , even 
though many aspects of the actual 
implementation are kept secret. 

Unlike the corresponding PC family 
documents, the RT PC Technical Refer¬ 
ence contains no ROM program listings 
or logic diagrams for the processor, 
memory, or system boards. The inter¬ 
face descriptions, however, are more 
complete and include detailed hard¬ 
ware timing specifications. Several 


third-party vendors already offer 8MB 
memory boards for the RT, at prices- 
per-megabyte significantly below IBM’s 
initial memory offerings. Tall Tree Sys¬ 
tems, for example, offers an 8MB board 
(using 80 1-megabit RAMs) for $3,995— 
only $500 per megabyte. (See Product 
of the Month, this issue, p. 29, for a dis¬ 
cussion of “The JRAM Family” from Tall 
Tree, and Directions, p. 11, for a sum¬ 
mary of RT pricing.) 

Notice that the new machine is not 
called the PC/RT, as might be expected 
if it were merely the next in the PC 
series. The RT begins a new family of 
products, the first members of which 
happen to be PC-like. Admittedly, the 
decision to call the original IBM Per¬ 
sonal Computer the IBM PC was not ex¬ 
actly a stroke of genius, just a good ini¬ 
tial guess. The PC/XT (Extended Tech¬ 
nology) and the PC/AT (Advanced Tech¬ 
nology) made the T for technology a 
required feature. The RT PC advances 
the art of product naming once again 
through the application of “recursive 
acronym technology.” 

RT actually stands for TISC Tech¬ 
nology—RISC represents reduced 
instruction set computer architecture. 
Traditional mainframe and super mini¬ 
computer architectures generally have 
very large instruction sets, with many 
special purpose instructions for sub¬ 
routine linkage, data manipulation, and 
arithmetic operations. Big computers 
seem to have an instruction for every 
purpose. This is fine for assembly lan¬ 
guage programmers, once they have 
learned all of them; very efficient pro¬ 
grams can be written if the correct in¬ 
structions are used in each situation. 
Conversely, choosing the best way to 
write a particular code sequence often 
is difficult when many logically equiva¬ 
lent ways are available. Compilers hide 
these problems from the high-level lan¬ 
guage programmer, but the compiler 
writer cannot escape. It is difficult, and 
therefore expensive, to produce highly 
optimizing compilers for machines with 
very complex instruction sets. 

The idea behind RISC is that a sim¬ 
ple processor with a small, but well- 
chosen, set of instructions can be im¬ 
plemented with simpler, and corre¬ 
spondingly faster, hardware. The result¬ 
ing instruction set leaves out many op¬ 
erations present in traditional architec¬ 
tures. For example, integer multiplica¬ 
tion and division are left as exercises 
for the compiler. The compiler itself, 
however, can be simpler, while still 
generating fast code, because generally 
fewer choices are available among alter¬ 
native code generation strategies. 
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PHOTO 7; Cartridge Tape Drive 


PHOTO 9: CPU Board 


Photo 6: A two-button IBM mouse comes with the RT sys¬ 
tem. Its roller-ball tracking mechanism allows it to be used 
on any nearby surface. As seen here, the bottom of the 
mouse looks strikingly similar to that of the Microsoft Mouse. 

Photo 7: The stand-alone streaming-tape drive uses standard 
QIC-02 one-quarter-inch cartridges with a capacity of 55MB 
per tape, and a data rate of 5MB per minute. This drive is 
also used on the IBM System/36 and IBM System/36 PC. 

Photo 8: The system board has dedicated slots for the pro¬ 
cessor, floating-point accelerator, and two system memory 
boards. The system board for the desktop Model 10 provides 
six AT-compatible I/O adapter expansion slots. The system 
board shown above, for the floor-standing Models 20 and 25, 
has eight expansion slots and two RS-232 ports. 

Photo 9: The RT’s CPU is mounted on a separate board that 
plugs into the system board. The board contains the IBM- 
proprietary ROMP microprocessor and the memory manage¬ 
ment unit (MMU), which is an IBM-proprietary VLSI chip. 

Photo 10: IBM offers a 1MB memory board in addition to 
the 2MB board shown on the right. Tall Tree Systems’ 8MB 
board (on the left) allows 16MB of memory. 


PHOTO 10: Memory Boards 
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TABLE 1: RT PC Configurations 



10 

20 

25 

System unit/keyboard 

• 

• 

• 

Memory" 

1MB 

1MB 

2MB 

Hard disk/diskette adapter 

• 

• 

• 

Diskette drive (1.2MB) 

• 

• 

• 

Diskette expansion 

O 

1 

1 

Hard disk 

40MB 

40MB 

70MB 

Disk expansion 

O 

2 

2 

Expansion slot s b 




16-bit 

5 

6 

2 

8-bit 

1 

2 

2 

Floating-point accelerator slot 

• 

• 

• 

RS-232 serial ports 

O 

2 

2 

• =Yes O =No 

All models include clock/calendar with battery > backup, hardware page-level storage protect, and 
security capability with standard key locks. 

a All models can accept one additional 1MB or 2MB memory card. 
b One 16-bit slot is used for the disk/diskette adapter. 


The desktop (10) and floor-standing (20 and 25) models come with different 
amounts of memory and disk storage, but are otherwise functionally identical. 


THE BIG PICTURE 

This first release from the RT PC family 
consists of two basic packages and three 
models. The 6150 Models 20 and 25 are 
floor-standing consoles; the 6151 Model 
10 is a desktop unit, slightly larger than 
the AT. All models use the same proces¬ 
sor, system memory, floating-point ac¬ 
celerator, and I/O adapter boards. A dif¬ 
ferent system board is used in each 
package. The desktop unit has only six 
I/O adapter slots, compared to eight in 
the floor consoles, and lacks the two 
built-in RS-232 serial ports present in 
the larger units. The various models 
come with different amounts of system 
memory and disk storage, but are 
otherwise functionally identical. Table 1 
lists the RT PC configurations available 
in this first issue of the machine. 

The front panel of both RT pack¬ 
ages has an AT-style key lock, power 
indicator, and a two-digit numeric dis¬ 
play that is used to present status and 
diagnostic information. 

System board. The RT system board pro¬ 
vides the connections and interfacing 
electronics for all of the major system 
components, as well as the I/O sub¬ 
system. Four dedicated slots labeled A 
through D are for the processor, float¬ 
ing-point accelerator, and two system 
memory boards. The I/O channel slots 
are in addition to the four dedicated 
slots. (Figure 1 is a block diagram of 
the system board unit.) 

The system board contains three 
channels, or data paths, each one spe¬ 
cialized for its particular function. The 
memory channel is a dedicated inter¬ 
face between the processor and main 
system memory. The processor channel 
is a more generalized 32-bit bus of 
which the processor card is always mas¬ 
ter, and connects the processor to the 
I/O system. The 8/16-bit I/O channel is 
an extension of the AT I/O channel. 

The memory channel connects the 
system memory to the processor board 
using a multiplexed address bus, a 
40-bit data bus, and control signals. The 
data bus provides 32 bits of actual data 
plus 8 bits of error correcting code 
(ECC) that can correct any single-bit 
error and detect all 2-bit errors and 
many multiple bit errors. The address 
bus supports up to 16MB of system 
memory. The memory channel can 
transfer a full 32-bit word every 170 
nanoseconds, for a memory bandwidth 
of 23.5MB per second. 

The processor channel connects 
the processor board to the I/O sub¬ 
system and the optional Floating Point 
Accelerator card. The I/O subsystem in¬ 
cludes the following: 


• I/O channel converter (IOCC). This 
logic converts the 32-bit processor 
channel to the 8/16-bit I/O channel 
that is compatible with the I/O 
channel of the AT. 

• System DMA (direct memory access) 
controllers. Two Intel 8237 DMA con¬ 
trollers provide eight channels of 
DMA, one of which is available only 
in the slot that is intended for the 
AT Coprocessor. 

• System interrupt controllers. Two 
Intel 8259 priority interrupt control¬ 
lers provide the system with 15 levels 
of priority interrupts. Additional logic 
implements shared interrupts, in 
which multiple devices may share a 
single interrupt level. 

• Translation control logic. This logic 
controls the mapping of addresses 
from the processor’s I/O channel into 
system memory. 

• Keyboard/locator controller. An Intel 
8051 microcontroller provides intelli¬ 
gent keyboard, locator (mouse or tab¬ 
let), and speaker functions. 

• Realtime clock. A Motorola 146818 
CMOS clock provides a battery 
backed-up time-of-day clock and non¬ 
volatile RAM. This is the same device 
used on the AT. 

• RS-232 serial ports. RT floor-standing 
Models 20 and 25 provide two asyn¬ 
chronous serial ports, supported by a 
Zilog 8530 device. These serial ports 
support DMA transfers. 

The I/O channel connects the pro¬ 
cessor (through the IOCC) to AT-com- 
patible I/O adapters. This channel also 
supports several enhanced features. 


Shared interrupts allow multiple adapt¬ 
ers to use the same hardware interrupt 
priority level. Burst and buffered DMA 
modes support improved DMA per¬ 
formance. In burst mode, an adapter 
can perform multiple transfers without 
giving up control of the bus. Buffered 
mode assembles two 16-bit words from 
the I/O channel into a single 32-bit 
word that is transferred to or from sys¬ 
tem memory in a single operation, thus 
reducing the number of main memory 
cycles stolen for DMA operations. 

The RT keyboard introduces the 
new IBM standard key layout, now also 
available on the XT and AT. The RT ver¬ 
sion has a unique connector, in part be¬ 
cause the keyboard contains the system 
speaker. The controller generates audi¬ 
ble key clicks by default, but these can 
be turned off with a key combination. 
Processor and memory . The processor 
card contains two IBM-proprietary VLSI 
(very large scale integration) chips, the 
ROMP microprocessor and a separate 
memory management unit (MMU). 
ROMP is another recursive acronym, 
this time for Research and OPD Micro¬ 
processor, thus reflecting the coopera¬ 
tion between IBM Research and the 
Office Products Division in the develop¬ 
ment of the microprocessor. 

The ROMP has a basic instruction 
cycle of 170 nanoseconds, and most in¬ 
structions actually execute in one cycle. 
The processor system is heavily pipe¬ 
lined; instructions following a memory 
reference can be executed in parallel 
with the memory activity if they do not 
depend on data not yet read. 
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PHOTO 11: Floating Point Accelerator 


PHOTO 12: AT Coprocessor 


PHOTO 13: Multiport Communications Adapter] 



PHOTO 14: Set-up and Installation Card 



Photo 11: The Floating Point Accelerator uses a 10-MHz Na¬ 
tional Semiconductor NS32081 floating-point unit that im¬ 
plements a subset of the IEEE floating-point standard. It has 
32 sets of sixteen 32-bit registers external to the NS32081. 

Photo 12: The AT Coprocessor is a single-board version of a 
PC/AT that plugs into a particular slot in the I/O channel and 
can run existing programs written for the IBM PC family. 
Such programs generally run about 20-percent slower than 
on an actual 6-MHz PC/AT (or about 60-percent slower than 
an 8-MHz PC/AT). 

Photo 13: The RS-232 adapter uses National Semiconductor 
16450 UARTs to provide four ports through four 10-pin con¬ 
nectors. The connectors are the same as those for the two 
RS-232 ports on the Model 20 and 25 system boards. 

Photo 14: The set-up and installation card provides a road 
map to the extensive set of manuals that describe the instal¬ 
lation and use of the RT. It sketches the contents of the sys¬ 
tem documentation and suggests a reading sequence. 

Photo 15: The manuals that accompany the RT PC break 
with tradition. They are printed on 8 ^-inch-square pages 
rather than the 5^-by-8^ sheets generally used. 
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The RT system board provides the interface for the major system components: the 
processor, the floating point accelerator, system memory, and I/O subsystem. 


The MMU is responsible for physi¬ 
cal memory control, including RAM re¬ 
fresh, as well as virtual address transla¬ 
tion. The ROMP generates 32-bit ad¬ 
dresses that are converted by the MMU 
first into 40-bit virtual addresses, then 
into 24-bit physical addresses. 

The processor card also has 64KB 
of ROM (four 16KB chips) that contain 
the power-on diagnostics and IPL (ini¬ 
tial program load) programs. 

System memory cards. The current imple¬ 
mentation of the RT architecture allows 
for a maximum 16MB of physical sys¬ 
tem memory. The two dedicated mem¬ 
ory card slots on the system board each 
can accept cards containing up to 8MB 
of memory. IBM currently offers only 
1MB and 2MB boards, limiting total 
capacity to 4MB. 

RT system memory cards are 
organized quite differently from those 
for the PC family. PC expansion mem¬ 
ory plugs into the general-purpose I/O 
channel. RT memory cards are attached 
to the processor on a dedicated mem¬ 
ory channel that is specially designed 
for fast memory access; thus, the mem¬ 
ory cards themselves are simplified. 

The RT has no switches to set to 
indicate memory board capacities or ad¬ 
dressing. Five lines in the memory 
channel are used to provide memory 
board size and other information to the 
system board and MMU. One require¬ 
ment is that when two cards of different 
capacities are used, the larger one must 
go in slot C (the first memory slot). 

Each RT memory card has two in¬ 
dependent banks of memory, each 40 
bits wide (32 data bits and 8 bits of 
ECC). One bank contains only even- 
addressed words, the other only odd- 
addressed words. This two-way inter¬ 
leaving allows a full data word access 
every 170 nanoseconds using standard 
130-nanosecond dynamic RAMs. The 
memory channel contains independent 
address and control lines for each 
memory bank, controlled by the MMU. 
The addresses on the memory channel 
are in the multiplexed RAS/CAS (row 
address strobe/column address strobe) 
form expected by today’s industry-stan¬ 
dard dynamic RAM chips. 

This form of addressing is based 
on the fact that RAM chips actually con¬ 
tain rectangular arrays of memory cells, 
which are organized in rows and col¬ 
umns. These arrays are addressed by 
independently specifying a row address 
and column address with appropriate 
strobe signal. Addressing the memory 
cards in this way eliminates the need 
for logic on the cards to convert “nor¬ 
mal” memory addresses into RAS/CAS 


form and control the associated timing. 
These functions, as well as ECC and re¬ 
fresh, are all performed on the proces¬ 
sor card by the MMU chip. 

Using standard 256K-by-l RAMs, 
two banks of 40 bits requires 80 RAM 
chips for a total of 2MB of memory, 
which is all the current memory board 
size can accommodate using standard 
dual in-line packages. IBM’s 1MB board 
uses 40 64K-by-4 RAM chips, which cost 
a bit more than the 256K-by-l chips. 
Floating Point Accelerator. As mentioned 
previously, the RISC approach dictates 
some simple machine instructions that 
do not include integer multiply and di¬ 


vide instructions, much less floating¬ 
point operations. IBM offers an optional 
Floating Point Accelerator (FPA) card 
that plugs into a special slot (B) on the 
system board and attaches to the pro¬ 
cessor card via the processor channel. 
The FPA uses a 10-MHz National Semi¬ 
conductor NS32081 floating-point unit 
that implements a subset of the IEEE 
floating-point standard. Software in the 
VRM floating-point driver fills in the 
gaps to provide the complete set of 
floating-point operations. 

The FPA incorporates several fea¬ 
tures intended to enhance its perform¬ 
ance in the RT system. The ROMP and 
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Actual unretouched photo of the monochrome display produced by Lotus 1-2-3 on a leading color graphics card. 



Actual unretouched photo of the 16-shade monochrome display produced by Lotus 1-2-3 on the Paradise Modular Graphics Card. 


See What 
M)u’re Missing. 


Now you can see the full benefits 
of business graphics on your 
monochrome monitor. Because the 
Paradise Modular Graphics Card 
(MGC) displays up to 16 different 
shades of green, gray or amber on a 
standard monochrome monitor 
(while most monochrome graphics 
cards display only 2 or 3 shades). 

With the MGC you can see every¬ 
thing your business graphics soft¬ 
ware is capable of showing you. 
Without a color monitor. Including 
sharp, high quality display of the 
IBM character set. You won’t suffer 
the frustration of trying to decipher 
what various blocks of data repre¬ 
sent because they’re all shown in 
the same shade. Instead, you’ll 
see your data in a clearer, more easily 
understood form. Which, of course. 


is why you’re using business 
graphics in the first place. 

You also get 100% compatibility 
with all the software written for the 
IBM color graphics standard (like 
Lotus 1-2-3, Symphony, Framework 
and Dollars & Sense, just to name 
a few). A built-in parallel port. Color 
printing capability with a compatible 
printer or plotter. And the ability 
to add serial and parallel ports, extra 
memory and a clock/calendar 
whenever you want. 

So don’t let missed information 
become misinformation. Get the 
business graphics card designed for 
business graphics on a mono¬ 
chrome monitor. See the Paradise 
Modular Graphics Card at better 
PC dealers. For more information 
call toll-free: (800) 527-7977, ext. 405 


Trademarks: Paradise and Modular Graphics Card- Paradise Systems, Inc.; Lotus 1-2-3 and Symphony- 
Lotus Development Corporation; Framework—Ashton-Tate, Inc.; Dollars & Sense-Monogram. Registered 
trademark: IBM-International Business Machines Corp. © 1986 Paradise Systems, Inc. 


In California, (800) 822-2020, ext. 405 
We’ll be happy to let you see what 
you’ve been missing. 
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the FPA can execute in an overlapped 
fashion, with the FPA executing one 
command while the ROMP prepares the 
next one. In fact, the FPA actually can 
receive a second command while a pre¬ 
vious command executes. The FPA has 
32 sets of 16 32-bit registers external to 
the NS32081. Fourteen registers in each 
set are available for operands; the other 
two are for status and system use. An 
FPA command is available to switch reg¬ 
ister sets. It can be used by the system 
during a task switch instead of having to 
unload and reload the FPA The 32 reg¬ 
ister sets are managed by VRM (they 
can only be changed in ROMP super¬ 
visor state), and can be allocated to 
multiple tasks within the same program 
as well as different programs. 

IBM claims the FPA improves 
system performance from 12K WIPS 
(Whetstone instructions per second) to 
125K WIPS or more. 

Device support. Because the RT has an 
I/O channel compatible with the PC/AT, 
it is natural to expect that any device 
that works in an AT also will work in an 
RT. However natural this may seem, it is 
not true, generally because of the lack 
of software drivers to operate the de¬ 
vices. The venerable IBM Color Graph¬ 
ics Adapter (CGA), for example, is not 
supported, although the IBM Enhanced 
Graphics Adapter (EGA) is. 

Device adapters such as the EGA, 
AT Fixed Disk and Diskette Adapter, 
and PC Network Adapter, that have on¬ 
board BIOS support programs in ROM, 
present a special compatibility problem. 
These ROMs contain device support 
code intended for execution on Intel 
8086 family microprocessors, not the 
RT’s ROMP. These functions have to be 
rewritten in device drivers that are 
loaded as part of the VRM. 

The remainder of this overview ar¬ 
ticle focuses on the major devices and 
adapters supported by the first release 
of the RT PC system software, and some 
scheduled for late 1986. 

Mass storage. The RT supports both 5 V 4- 
inch diskette and hard-disk drives. Each 
RT configuration comes standard with a 
1.2MB high-density diskette drive and 
one hard-disk drive (40MB on the mod¬ 
els 10 and 20, and 70MB on the model 
23). The 40MB systems use the standard 
PC/AT Fixed Disk and Diskette Drive 
Adapter to control the diskette drive 
and up to two hard disks. 

The floor-standing packages have 
space for a second diskette drive and a 
maximum of three hard disks; the addi¬ 
tion of a third hard disk would require 
a second controller. The second dis¬ 
kette can be either another 1.2MB high- 


density drive, or a standard 360KB drive 
for compatibility with standard PCs. The 
desktop model 10 can support only one 
diskette drive and one hard disk. 

In August 1986, IBM announced a 
replacement for the originally an¬ 
nounced 70MB hard disk for the model 
25. The new disk supports the pro¬ 
posed ANSI-standard extended small de¬ 
vice interface (ESDI), and requires the 
RT PC ESDI Magnetic Media Adapter. 
ESDI offers twice the disk-to-controller 
transfer rate (10 megabits per second) 
and a more noise-immune electrical in¬ 
terface. The new adapter provides the 
same diskette and hard-disk functions as 
the standard AT adapter, but supports 
the new hard-disk interface. The dis¬ 
kette interface did not change. 

Systems with a mixture of 40MB 
and 70MB hard disks require two disk 
controllers: a standard AT controller for 
ST506 40MB drives and the new ESDI 
controller for the 70MB drives. 

A streaming-tape drive and adapter 
are available for system backup. The 
drive uses standard QIC-02 one-quarter- 

T \e'RT has an I/O channel 
that is compatible with the 
AT, but not all AT devices 
will work, due mainly to a 
lack of software drivers. 


inch cartridges, with a capacity of 55MB 
per tape. This is the same 6157 drive 
that is used on the System/36 and Sys¬ 
tem/36 PC. The 6157 formats as it 
writes, and has a read-after-write head 
to detect errors while writing. IBM 
claims data rates to 5MB per minute are 
possible with this unit. Software for 
both file-by-file and disk-image backup 
and restore is provided with the stan¬ 
dard RT system package. 

Displays. The RT supports two existing 
PC-family display adapters and three 
new all-points-addressable display 
adapters that were announced with the 
RT. The IBM Monochrome Display and 
Printer Adapter and the EGA are both 
supported by VRM device drivers. 

The three new display systems for 
the RT are the 6153 Advanced Mono¬ 
chrome Display (720 by 512 pixels), the 
6154 Advanced Color Display (720 by 
512 pixels, with 16 colors from a palette 
of 64), and the 6155 Extended Mono¬ 
chrome Display (1,024 by 768 pixels). 


The 6153 and 6154 have 12-inch moni¬ 
tors, the 6153 has a 15-inch monitor. 
Only the 6153 Advanced Monochrome 
Display was actually available at the 
time that this article was written; the 
others should be available by the time 
this article is printed. 

Unlike previous PC display 
adapters, the new ones have no on¬ 
board character generation capabilities. 
Everything shown on the screen is rep¬ 
resented bit by bit in the display refresh 
memory, which must be written by the 
processor. To compensate for this extra 
burden in displaying text and to speed 
up other common bit-map operations, 
the new RT display adapters provide 
hardware assistance to reduce the work 
the main processor must do to manage 
the bit-mapped display memory. 

The two smaller displays are nearly 
identical; the color version, however, 
has four parallel bit planes where the 
monochrome version has a single 
plane. Both displays use a clever mem¬ 
ory organization that allows the proces¬ 
sor to write any 16-bit word in a single 
memory operation. Without this feature, 
every other character in a string of 
9-pixel-wide character blocks would 
cross a word boundary and require spe¬ 
cial processing and multiple accesses to 
the 16-bit wide display memory. 

Additional support for pixel manip¬ 
ulation is provided by registers, shifters, 
and logic that can align, mask, and 
merge source data before writing to the 
destination display location. All of this 
helps make the display memory appear 
more uniform to the system software, 
so all pixels or groups of up to 16 pix¬ 
els can be treated alike. This elimina¬ 
tion of special cases at physical bounda¬ 
ries can greatly simplify (and therefore 
speed up) the software needed to per¬ 
form most common display operations. 

The 6155 Extended Monochrome 
Display adapter contains a dedicated 
display list processor that can execute 
special display commands indepen¬ 
dently of the main processor. The dis¬ 
play processor can do rectangular area 
fills, copy and merge source data with 
destination data, perform logical opera¬ 
tions on data, and even rotate or mirror 
the image being written. 

The display memory organization 
of the 6155 carries the idea of uniform 
appearance one giant step further: any 
set of 16 either horizontally or verti¬ 
cally adjacent pixels can be accessed as 
a single 16-bit word. Thus vertical lines 
can be drawn just as rapidly as horizon¬ 
tal ones. IBM dubs this memory organi¬ 
zation BAMDA for bit addressable multi¬ 
dimensional array. 
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Communications. Asynchronous commu¬ 
nications support is available by several 
means for the RT PC. The standard AT 
Serial/Parallel Adapter is supported; it 
uses a single Intel 8250 UART (universal 
asynchronous receiver transmitter) to 
provide one RS-232 port through a 9- 
pin D-shell connector. A new four-port 
RS-232 adapter uses four National Semi¬ 
conductor 16450 UARTs to provide four 
RS-232 ports through four 10-pin con¬ 
nectors. The system board in the floor¬ 
standing models 20 and 25 provides 
two RS-232 ports using a Zilog 8530 
UART through the same type 10-pin 
connector used on the four-port RS-232 
card. The new RS-422 adapter also uses 
NS16450 devices to provide four RS-422 
ports through four 6-pin connectors. So 
much for standard cables. 

Up to four of the four-port cards, 
in any combination, can be used in one 
system, for a maximum 18 serial de¬ 
vices on the floor models. 

A three-port programmable multi¬ 
protocol adapter for both synchronous 
and asynchronous communications also 
should be available by the time this is 
printed. It uses a Zilog 8530A serial 
communications controller and an Intel 
80C51 microcontroller and supports 
speeds as high as 64,000 bits per sec¬ 
ond. While three ports are provided, 
only two of them can be actively trans¬ 
ferring data at the same time. 

At present, this adapter is for expe¬ 
rienced communications programmers 
only, because it requires user-supplied 
programming of the 8051 in order to 
do anything. Properly programmed, this 
could be an intelligent communications 
adapter for applications that require 
custom protocols, polling of remote de¬ 
vices, data conversion, buffering, or ser¬ 
vices that can be off-loaded to a sepa¬ 
rate communications processor. 

Initial support for networks is lim¬ 
ited to a low-level program interface to 
the PC Network Adapter that allows 
user-written applications to communi¬ 
cate with other PCs in a broadband net¬ 
work. Token-Ring Network and Ether- 
Net adapters and supporting software 
also have been announced. 

AT Coprocessor. The AT Coprocessor is a 
single-board version of an AT that plugs 
into a particular slot in the I/O channel 
and can run existing programs written 
for the IBM PC family. The coprocessor 
runs independently of the RT, although 
many of its functions (disk access in 
particular) require support from special 
drivers in the RT. To minimize the need 
for RT intervention, the coprocessor can 
access memory and display adapters di¬ 
rectly in the I/O channel without going 


through the ROMP or memory. Pro¬ 
grams executing on the AT Coprocessor 
generally run about 20-percent slower 
than the same program running on an 
actual 6-MHz AT. 

THE FUTURE 

To appreciate where the RT is going, it 
is necessary to understand from whence 
it came. The original IBM PC project 
was effected very quickly by a relatively 
small group of people who depended 
heavily on then-existing (1981) com¬ 
mercially available microprocessor tech¬ 
nology. Based as it is on standard Intel 
processors and interfaces, the PC family 
as a whole has never been a place for 
the introduction of technology or per¬ 
formance significantly different from 
what is already widely available in the 

T he RT did not come from 
the PC, it came to the PC. It 
integrates large machine 


concepts into a small system, 
and in a very flexible way. 



industry. Nevertheless, the PC became 
an instant success and as a result of its 
sustained success, a standard. 

The RT PC family is different. It is 
the result of a much longer and more 
massive development effort that began 
years before the PC. This was no rene¬ 
gade group hidden away in a closet. 

The RT was produced by mainstream 
IBMers, many of them, tucked away in a 
very big closet in Austin, Texas. The 
project manager, G. Glenn Henry, is an 
IBM Fellow who previously had been 
involved in the design of the System/3, 
the System/32, and especially the Sys¬ 
tem/38—the innovative, single-level- 
storage virtual architecture of the /38 
clearly influenced the RT design. 

The RT did not come from the PC, 
it came to the PC. Its real significance is 
its integration of large machine archi¬ 
tectural concepts and performance po¬ 
tential into a small system and in a very 
flexible, open-ended way. The PC-com¬ 
patible I/O channel is convenient, but 
incidental. The 32-bit processor and vir¬ 
tual memory architecture are very pow¬ 
erful and fundamental. 

What will the future bring for the 
RT family? Most obvious are enhance¬ 
ments that fit nicely into the current im¬ 
plementations of the RT architecture: 


faster processors (remember it is on a 
plug-in card), more memory (up to 
16MB), bigger disks, more displays, net¬ 
works, communications, and better soft¬ 
ware support for all of the above. 

Beyond the obvious lies the un¬ 
charted realm of architecturally possible 
variations that must await market de¬ 
mands and IBM decisions to meet them. 
Suppose the box is enlarged to accom¬ 
modate 15 or 20 adapters in the I/O 
channel; then departmental systems 
serving 30 users begin to make sense. 
Expanding beyond 16MB of physical 
memory probably would require a new 
MMU chip, but the memory channel 
contains some reserved lines that could 
become additional address lines, bring¬ 
ing the memory to 32MB or 64MB. 

Now add multiple processor 
cards—the memory channel and MMU 
already have provisions for multiple 
MMUs; then, horizontal growth (adding 
capacity by adding processor elements) 
and fault-tolerant redundancy—and, all 
of a sudden, this new system offers seri¬ 
ous computing power. 

BACK TO THE PRESENT 

Clone makers are going to have a much 
tougher time replicating the entire RT 
system than they did with the PC, XT, 
and AT, primarily because the processor 
and memory management chips are 
proprietary and available only to IBM. 
Yes, processors can be cloned (the NEC 
V20, V30, et al), but it is an order of 
magnitude tougher than producing 
dumb (in the sense of no on-board pro¬ 
cessing capability) EGA graphics cards 
or AT glue chips. 

Furthermore, IBM has a significant 
advantage as the sole supplier of both 
the processor and the operating system 
software, in being able to include un¬ 
documented features in the processor 
to allow the operating system to detect, 
and refuse to cooperate with, ersatz 
processors. IBM has done it before in 
mainframes; it might be hard to resist 
the temptation to do it in the RT. 

In any event, the investment 
needed to clone an RT is so large finan¬ 
cially and technically that few compa¬ 
nies (other than an IBM) could justify 
the effort. If the RT takes off like the AT 
did, however, the incentive to copy 
could become strong. In the meantime, 
opportunities abound for system build¬ 
ers, application developers, peripheral 
makers, and, of course, IBM. 1 miimiin 


Thomas V. Hoffmann, a consulting editor to 
this magazine, is manager of systems devel¬ 
opment for RoadNet Technologies, located in 
Baltimore, Maryland. 
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Best Computer Magazine 



V\ye are proud and honored to have 
▼ V been selected as the “Best Computer 
Magazine” by the Computer Press Associa¬ 
tion in its first annual awards. 

At the awards ceremony, it was said that 
“PC TECH JOURNAL has substance, style 
and clear writing combined with superior 
information, value and contemporary 
graphics.” 

Indeed, it would be difficult for us to 
express more succinctly the standards we 
set for ourselves in publishing PC TECH 
JOURNAL. And we accept with appreciation 
the fact that our professional colleagues 
have recognized our achievement. 

By concentrating on the rapidly grow¬ 
ing need for information about PC systems, 
PC TECH JOURNAL has created a unique 
publication for PC systems experts, the key 
segment of an extremely sophisticated 
market. 

This award as the “Best Computer 
Magazine” commits us even more toward 
the development of PC TECH JOURNAL as 
the information source for those dedicated 
systems professionals whose vision and 
industry are fast making the personal 
computer the most important business tool 
ever invented. 
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different levels of detail. IBM’s RT PC 
Technical Reference , which rivals the 
Manhattan telephone directory in size, 
takes a physical approach, fully de¬ 
scribing each board and major func¬ 
tional component. This article takes a 
more abstract view of system features 
and relationships of the RT, concentrat¬ 
ing, as it were, on the public rooms and 
steering clear of most of the behind- 
the-scenes construction details. 


A rchitecture exists on many levels. 
A building’s architecture involves 
not only the arrangement of 
space to accommodate a human pur¬ 
pose, but also the innumerable details 
of construction, plumbing, and environ¬ 
mental control. Some of these details 
may be novel or interesting in their 
own right; some are just details. 

Similarly, the architecture of the RT 
PC is quite complex, consisting of many 


Marked by a large 
virtual address space 
and RISC processor, 
the blueprints for the 
RT differ dramatically 
from those for the PC. 
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The RT differs significantly from 
he traditional IBM PC architecture, 
nost obviously in its support of an 
extremely large virtual address space 
tnd its use of a new 32-bit central pro- 
:essor. A more fundamental difference 
>etween the RT and PC is the degree to 
vhich hardware and software function 
is partners. The RT was designed and 
milt as a system ; the decisions about 
vhether features should exist in hard¬ 
ware, software, or at all were guided by 
m overall set of system objectives. The 
act that one person was the manager of 
>oth hardware and software develop- 
nent for the RT was no doubt an 
mportant factor in making this inte¬ 
grated system approach work. 

Examples of the coordination 
>etween hardware and software abound 
n the RT. The processor instruction set 
vas designed to be simple to imple- 
nent in hardware, and at the same time 
o be a suitable target for an intelligent, 
)ptimizing high-level language corn- 
filer. The virtual memory system re¬ 
quires intimate cooperation from sys- 
em software to deal with page faults, 

>ut the hardware is capable of searchi¬ 
ng iteratively through linked page 
ables in memory as part of the normal 
irtual address translation process. The 
tardware supports various kinds of 
nemory and I/O access protection, but 
he decisions about what and when to 
>rotect are left to software. 

IOMP SIMPLICITY 

rhe processor in the RT is unique and 
>roprietary to IBM; it is also likely to be 
he subject of many a lively discussion 
imong would-be computer architects. 
Called ROMP, for research and OPD 
Office Products Division) micropro- 
:essor, this is the first microprocessor 
n recent memory that is made simple 
m purpose. Microprocessors used to be 
;imple because nobody knew how to 
nake them complex. Now that we 
mow how to make them complex, 
;omebody wants to make them simple. 
simple, however, does not necessarily 
nean easy to make or to use. 

RISC (for reduced instruction set 
:omputer), the popular term for the 
irchitecturai style of the ROMP, is 
something of a misnomer. The signifi- 
:ance of the ROMP instruction set is not 
n the number and size of the instruc- 
ions (118 instructions, of which 79 are 


two bytes long and 39 are four bytes 
long), but in the functions they perform 
and the properties they have that affect 
other aspects of the system. 

The ROMP actually has more in¬ 
structions than the 8088 (which has 87) 
and even the 80286 (which has 115). 
Unlike these Intel processors, which 
have one-, two-, three-, and four-byte in¬ 
structions, plus segment override and 
repeat prefixes, the ROMP has only two 
instruction sizes (two and four bytes). 
Further, it has no fancy instructions 
such as MOVS, which moves string ele¬ 
ments and increments pointers and 
maybe repeats all in one instruction. 

The ROMP does not have a specific 
multiply or divide instruction, although 
building blocks exist for them. Neither 
is there a stack pointer, nor, thank 
goodness, special index registers that 
get added to effective addresses. 

What, then, is left for the ROMP to 
do? The simple answer is “nothing 
special.” Although that is not precisely 
true, it captures the true spirit of RISC 
architecture. Generally speaking, the 
ROMP’s sixteen 32-bit general purpose 
registers (GPRs) are not dedicated to a 
particular purpose foreseen by the ar¬ 
chitects. Contrast this with the Intel ap¬ 
proach: AX for accumulator, BX for 
some indexing, BP for stack indexing, 
CX for counts, SI for sources, DI for 
destinations (and in different segments), 
and different segment registers for 
code, data, stack, and “extra.” 

ROMP instructions that specify reg¬ 
isters allow the user to specify any of 
16 GPRs. There is no accumulator, or 
there are 16 accumulators. There are no 
index registers, but there are 15 regis¬ 
ters that can be used for indexing (R0 
cannot be used because 0 means a 
value of 0 in instructions that take an 
index register). If a user wants a stack, 
he selects a register and increments or 
decrements it himself. The benefits of 
this approach should be quite apparent 
to assembly language programmers 
who may often find themselves needing 
just one more register, but not the only 
one that happens to be left. 

The ROMP, however, was not de¬ 
signed for assembly language program¬ 
mers—at least not human ones. The 
processor design was closely coordi¬ 
nated with the capabilities and require¬ 
ments of the PL.8 compiler being devel¬ 
oped at the same time. This compiler, 


which is, unfortunately, currently avail¬ 
able only within IBM, is a very smart 
optimizing compiler that accepts source 
code in Pascal, C, and PL.8 (a PI71 deriv¬ 
ative for systems programming) and 
generates optimized object code for 
System/370, Motorola 68000, IBM 801 
(the never-released forerunner of the 
ROMP), and, of course, the ROMP. 

Much of the systems software for 
the RT was generated using the PL.8 
compiler and benefits from its excellent 
optimization. However, the compiler 
delivered with the AEX operating system 
of the RT is based not on PL.8 but on 
the standard AT&T UNIX Portable C 
Compiler. The original release of the 
ABC C compiler did little optimization 
apart from a peephole optimizer. 
Version 1.1 incorporates an improved 
global code optimizer, based on the 
PL.8 compiler technology. 

REGISTER MODEL 

As mentioned above, the ROMP has 16 
general purpose registers for use by 
most instructions. The contents of each 
register can be treated as a 32-bit quan¬ 
tity, two 16-bit quantities, or four 8-bit 
quantities (see figure 1). In addition, 
the ROMP has 16 system control reg¬ 
isters (SCRs), not all of which are 
currently defined. SCRs 0 through 5 and 
SCR 9 are reserved for future versions 
of the ROMP. The functions of the other 
registers are listed below. 

• SCRs 6, 7, and 8 implement the sys¬ 
tem timer facility. SCR 7 is the system 
timer register, which is decremented 
by one approximately every milli¬ 
second. SCR 8 contains status and 
control bits to enable a timer inter¬ 
rupt at a selectable priority whenever 
SCR 7 goes from 1 to 0. SCR 6 con¬ 
tains the value with which the timer is 
reloaded after counting down to 0. 

• SCR 10 is the multiplier quotient 
(MQ) register, which is used in mul¬ 
tiply and divide operations. 

• SCR 11 contains the machine check 
status (MCS) and program check sta¬ 
tus (PCS). These registers report the 
reasons for special interrupts caused 
by hardware failures (machine check) 
or program exceptions (program 
check) such as those due to protec¬ 
tion violations, software-initiated inter¬ 
rupts, and supervisor calls. 

• SCR 13 is the instruction address reg¬ 
ister (IAR) that performs the same 
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Not long ago, a specialized 
LISP machine was your 
only choice for serious AI 
development and delivery. 

But now you can get LISP 
machine performance out of 
that ordinary IBM PC* sitting 
on your desk. With the Gold 
Hill 386 LISP System. 

You simply plug in the 
System’s HummingBoard™— 
unique 386-based hardware 
designed specifically for the LISP 
environment. Then you add the 
System’s Golden Common 
LISP 386 Developer software. 

That’s all you need to trans¬ 
form your PC into a LISP 
machine. You can develop 
and deliver AI applications 
on your PC. And create your 
own expert systems. You’ll 
get the kind of LISP perfor¬ 
mance you thought was only 
possible in a system costing 
ten times as much. 

And if you don’t need the 
whole system, Gold Hill can 
still offer you AI solutions. 

You can get GCLISP 286 
Developer software for your 
PC* And GCLISP 386 Devel¬ 
oper software will be avail¬ 
able for leading manufacturers’ 
386-based PCs. 

Tomorrow’s AI develop¬ 
ment tools for PCs are avail¬ 
able today from Gold Hill. 

We’ll prove it to you—just call 
to get the latest Gabriel Perfor¬ 
mance Benchmarks. You’ll 
be amazed to learn what your 
PC is capable of. Call toll-free: 


Gold Hill. The expert in AI on PCs 


In Mass.: (617)492-2071 
Gold Hill Computers, Inc. 
k 163 Harvard St., 

tm Cambridge, MA 02139 


*The Gold Hill 386 LISP System requires an IBM PC XT, AT or compatible. GCLISP 
286 Developer Software requires an IBM PC AT or compatible. 
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A general purpose register (GPR) consists of an upper and lower half of 16 bits 
each. It may be partitioned into four 8-bit characters: CO, Cl, C2, and C3. 



ROMP instructions are divided into seven formats according to usage of registers 
and memory. Any GPR may be used in instructions that specify registers. 


function as the program counter (PC) 
or instruction pointer (IP) registers in 
other processors: it points to the next 
instruction to be executed. 

SCRs 14 and 12 are the interrupt con¬ 
trol status (ICS) and interrupt request 
buffer (IRB), respectively. The ICS 
contains the processor priority, inter¬ 
rupt mask, and control bits for pro¬ 
cessor privilege state, memory protec¬ 
tion, and translation enable. A current 
register set number field also is avail¬ 
able, providing for up to eight sets of 
16 GPRs, but the current implementa¬ 
tion has only one set of GPRs. 

SCR 15 contains the condition status 
bits, which are set according to the 
results of arithmetic and shift instruc¬ 
tions and can be tested by conditional 
jump and branch instructions. 


ROMP INSTRUCTIONS 

The 118 ROMP instructions are divided 
into ten classes according to function 
(see table 1) and into seven formats, as 
shown in figure 2. The majority of in¬ 
structions are R-format, two-operand, 
register-to-register operations, which 
execute in a single 170-nanosecond 
cycle. The sole X-format instruction is 
CAS (compute address short), which 
adds two 32-bit registers and then 
places the result in a third, without af¬ 
fecting the condition bits. 

D-format instructions come in both 
a long and a short form; the difference 
between the two is the size of the im¬ 
mediate operand field. A typical D- 
format instruction is ST (store), which 
stores a 32-bit register at the memory 
location addressed by the contents of 


another GPR and the sign-extended val¬ 
ue of the immediate field. 

The JI format is used only for the 
JB (jump on condition bit) and JNB 
(jump on not condition bit) instruc¬ 
tions. The BA format is for absolute 
branches that can reference the first 
16MB of segment 0 in the processor’s 
(virtual or real) address space. The BI 
format is for relative branches, with a 
range of ± 512KB. 

The 10 categories of the ROMP 
instruction set, listed in table 1, perform 
the following functions: 

• The memory access instructions pro¬ 
vide for loading and storing full 32-bit 
words, 16-bit half-words, and 8-bit 
characters. Included in this group of 
seventeen instructions is a test and set 
instruction that is useful for inter¬ 
process coordination. 

• The eight address computation in¬ 
structions do not affect the condition 
codes and are useful for computing 
source and destination addresses in 
the middle of computations, as well as 
arithmetic operations where the con¬ 
dition status of the result is not going 
to be tested by a branch. 

• The branch instructions come in two 
varieties: nine ordinary branches and 
seven branches with execute. The lat¬ 
ter executes the instruction immedi¬ 
ately following the branch instruction 
(called the subject instruction) regard¬ 
less of whether or not the branch is 
taken, just as if it preceded the 
branch. The subject instruction has no 
effect on the branch decision, which 
has already been made by the time 
the subject instruction executes. In 
cases where the branch is taken, the 
execution of the subject instruction is 
overlapped with the fetching of the 
branch target. This allows for explicit 
use of the pipelined architecture of 
the ROMP to do useful work during 
what would be wasted time in most 
processors. The branch and link in¬ 
structions of this group store a return 
address in a designated GPR and are 
the basis for subroutine calls. 

• The three available traps cause a pro¬ 
gram check interrupt if at least one of 
the specified conditions is true. The 
traps are generally used to detect sub¬ 
script range errors, overflow, and sim¬ 
ilar conditions. 

• The move and insert group provides 
for moving any of the four characters 
in one GPR to any position in an¬ 
other, or the same, GPR. Instructions 
for moving bits are also included in 
this thirteen-member group. 

• The twenty-one arithmetic instructions 
consist of the usual group, except that 
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ARCHITECTURE 


TABLE 1: ROMP Instruction Set 


OP 

FORMAT NAME DESCRIPTION 

MEMORY ACCESS 



4 

DS 

LCS 

Load character short 

CE 

D 

LC 

Load character 

5 

DS 

LHAS 

Load half algebraic short 

CA 

D 

LFLA 

Load half algebraic 

EB 

R 

LHS 

Load half short 

DA 

D 

LH 

Load half 

7 

DS 

LS 

Load short 

CD 

D 

L 


C9 

D 

LM 

Load mutliple 

CF 

D 

TSH 

Test and set half 

1 

DS 

STCS 

Store character short 

DE 

D 

STC 

Store character 

2 

DS 

STHS 

Store half short 

DC 

D 

STH 

Store half 

3 

DS 

STS 

Store short 

DD 

D 

ST 

Store 

D9 

D 

STM 

Store multiple 

ADDRESS COMPUTATION 


C8 

D 

CAL 

Compute address lower half 

C2 

D 

CALI6 Compute address lower half 




16-bit 

D8 

D 

CAU 

Compute address upper half 

6 

X 

CAS 

Compute address short 

F3 

R 

CA16 

Compute address 16-bit 

91 

R 

INC 

Increment 

93 

R 

DEC 

Decrement 

A4 

R 

LIS 

Load immediate short 

BRANCHING 



8A 

BA 

BALA 

Branch and link absolute 

8B 

BA 

BALAX Branch and link absolute 




with execute 

8C 

BI 

BALI 

Branch and link immediate 

8D 

BI 

BALIX Branch and link immediate 




with execute 

EC 

R 

BALR 

Branch and link 

ED 

R 

BALRX Branch and link with execute 

08-0F 

JI 

JB 

Jump on condition bit 


OP 

FORMAT NAME 

DESCRIPTION 

BRANCHING (continued) 


8E 

BI 

BB 

Branch on condition 
bit immediate 

8F 

BI 

BBX 

Branch on condition bit 
immediate with execute 

EE 

R 

BBR 

Branch on condition bit 

EF 

R 

BBRX 

Branch on condition bit 
with execute 

00-07 

JI 

JNB 

Jump on not condition bit 

88 

BI 

BNB 

Branch on not condition 
bit immediate 

89 

BI 

BNBX 

Branch on not condition bit 
immediate with execute 

E8 

R 

BNBR 

Branch on not condition bit 

E9 

R 

BNBRX Branch on not condition bit 
with execute 

TRAPS 

CC 

D 

TI 

Trap on condition immediate 

BD 

BE 

R 

R 

TGTE 

TIT 

Trap if register greater than 
or equal 

Trap if register less than 

MOVE AND INSERT 



F9 

R 

MC03 

Move character zero from three 

FA 

R 

MC13 

Move character one from three 

FB 

R 

MC23 

Move character two from three 

FC 

R 

MC33 

Move character three from three 

FD 

R 

MC30 

Move character three from zero 

FE 

R 

MC31 

Move character three from one 

FF 

R 

MC32 

Move character three from two 

BC 

R 

MFTB 

Move from test bit 

9D 

R 

MFTBIL Move from test bit immediate 
lower half 

9C 

R 

MFTBIU Move from test bit immediate 
upper half 

BF 

R 

MTTB 

Move to test bit 

9F 

R 

MTTBIL Move to test bit immediate 
lower half 

9E 

R 

MTTBIUMove to test bit immediate 
upper half 


The ROMP implements 118 instructions; most are R-format, register-to-register operations that execute in a 170-ns cycle. 


divide and multiply are missing. In 
their place, the ROMP has primitive 
instructions that perform partial di¬ 
vide or multiply one or two bits at a 
time. Library routines can use these to 
do normal operations. Optimization is 
also possible in many situations, given 
knowledge of the actual or maximum 
values of the operands. 

• Logical instructions are the usual And, 
Or, and Xor, with the mainstream IBM 
mnemonics N, O, and X . There are 
sixteen logical instructions. 

• The fifteen instructions of the shift 
group include a unique, nondestruc¬ 
tive set of shifts in addition to the 
normal ones. The so-called paired 
shifts treat the 16 GPRs as 8 pairs (0 
and 1, 2 and 3...). The specified 


register is shifted and the result is 
stored in its twin (the other member 
of the pair), which leaves the original 
register unmodified. 

• The seven system control instructions 
manipulate the system control regis¬ 
ters and are generally privileged. If 
executed with the processor in un¬ 
privileged state, a program check 
occurs. Operations on the MQ or con¬ 
dition status SCRs, however, are not 
privileged. The LPS (load program 
status) instruction loads the IAR, ICS, 
and CS from the designated memory 
location. It can be used to return 
from an interrupt. LPS is a privileged 
instruction. The SVC (supervisor call) 
instruction is not privileged. SVC 
causes a program check interrupt and 


is the normal way to invoke operating 
system services. 

• Only two I/O instructions are in¬ 
cluded in the ROMP instruction set: 
IOR (I/O read) and IOW (I/O write). 
They are used to transfer data be¬ 
tween the ROMP and the memory 
management unit (MMU) registers, 
including the segment control regis¬ 
ters. Although the I/O instructions are 
not privileged, the MMU will report a 
protection violation if it is accessed by 
I/O instructions when the processor is 
in unprivileged mode. 

PRIORITY INTERRUPTS 

The RT implements a priority interrupt 
mechanism. The processor priority field 
in the interrupt control status register 
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OP 

FORMAT NAME DESCRIPTION 

ARITHMETIC 



El 

R 

A 

Add 

FI 

R 

AE 

Add extended 

D1 

D 

AEI 

Add extended immediate 

Cl 

D 

AI 

Add immediate 

90 

R 

AIS 

Add immediate short 

E0 

R 

ABS 

Absolute 

F4 

R 

ONEC Ones complement 

E4 

R 

TWOC Twos complement 

B4 

R 

C 

Compare 

94 

R 

CIS 

Compare immediate short 

D4 

D 

Cl 

Compare immediate 

B3 

R 

CL 

Compare logical 

D3 

D 

CLI 

Compare logical immediate 

B1 

R 

EXTS 

Extend sign 

E2 

R 

S 

Subtract 

B2 

R 

SF 

Subtract from 

F2 

R 

SE 

Subtract extended 

D2 

D 

SFI 

Subtract from immediate 

92 

R 

SIS 

Subtract immediate short 

B6 

R 

D 

Divide step 

E6 

R 

M 

Multiply step 

LOGICAL OPERATIONS 


99 

R 

CLRBL Clear bit lower half 

98 

R 

CLRBU Clear bit upper half 

9B 

R 

SETBL 

Set bit lower half 

9A 

R 

SETBL 

f Set bit upper half 

E5 

R 

N 

And 

C5 

D 

NILZ 

And immediate lower half 




extended zeroes 

C6 

D 

MLO 

And immediate lower half 




extended ones 

D5 

D 

NIUZ 

And immediate upper half 




extended zeroes 

D6 

D 

NIUO 

And immediate lower half 




extended ones 

E3 

R 

O 

Or 

C4 

D 

OIL 

Or immediate lower half 


OP FORMAT NAME DESCRIPTION 


LOGICAL OPERATIONS (continued) 

C3 

D 

OIU Or immediate upper half 

E7 

R 

X Exclusive or 

C7 

D 

XIL Exclusive or immediate 



lower half 

D7 

D 

XIU Exclusive or immediate 



upper half 

F5 

R 

CLZ Count leading zeroes 

SHIFTS 

B0 

R 

SAR Shift algebraic right 

A0 

R 

SARI Shift algebraic right immediate 

Al 

R 

SARI 16 Shift algebraic right immediate 



plus 16 

B8 

R 

SR Shift right 

A8 

R 

SRI Shift right immediate 

A9 

R 

SRI 16 Shift right immediate 



plus 16 

B9 

R 

SRP Shift right paired 

AC 

R 

SRPI Shift right paired immediate 

AD 

R 

SRPI16 Shift right paired immediate 
plus 16 

BA 

R 

SL Shift left 

AA 

R 

SLI Shift left immediate 

AB 

R 

SLI16 Shift left immediate plus 16 

BB 

R 

SLP Shift left paired 

AE 

R 

SLPI Shift left paired immediate 

AF 

R 

SLPI16 Shift left paired immediate 
plus 16 

SYSTEM CONTROL 


B5 

R 

MTS Move to SCR 

96 

R 

MFS Move from SCR 

93 

R 

CLRSB Clear SCR bit 

97 

R 

SETSB Set SCR bit 

DO 

R 

LPS Load program status 

F0 

R 

WAIT Wait 

CO 

D 

SVC Supervisor call 

INPUT/OUTPUT 


CB 

D 

IOR I/O read 

DB 

D 

IOW I/O write 



determines whether the processor will 
honor a pending interrupt request. 

Only interrupts with a priority greater 
than the current processor priority are 
processed; interrupts of equal or lower 
priority remain pending. 

Interrupts are honored between in¬ 
structions (but not between branch with 
execute and the subject instruction or 
between LPS and the target instruction) 
and can arise from three sources: soft¬ 
ware-generated interrupts caused by 
setting bits in the interrupt request buf¬ 
fer; system components on the proces¬ 
sor channel (such as the MMU and the 
I/O channel converter); and I/O adapt¬ 
ers on the I/O channel. 

The processor recognizes five dif¬ 
ferent levels of external interrupts, plus 


two I/O trap levels (see table 2). The 
traps are for memory management 
hardware errors and for the power fail 
early warning. Both traps cause a ma¬ 
chine check interrupt to take place. 

When the processor recognizes an 
interrupt request, it initiates a program 
status (PS) exchange. The current PS 
(IAR, ICS, and CS) is stored in a fixed 
real memory location, depending on 
the level of interrupt source, then a 
new PS is loaded from the words fol¬ 
lowing the old PS save area. Interrupt 
routines return to the previous process¬ 
ing level by executing an LPS instruc¬ 
tion specifying the address of the pre¬ 
viously saved processor status. 

The eleven interrupt levels in the 
I/O channel, plus four more from 


devices on the system board, are 
mapped into two processor interrupt 
levels. System software can check the 
8259 interrupt controllers to determine 
the specific source of the interrupt. 

VIRTUALLY UNLIMITED MEMORY 

The RT system supports an extremely 
large virtual memory, with a 40-bit vir¬ 
tual address. Remember that the Intel 
8088 used in the PC and PC/XT has a 
20-bit address, yielding a megabyte 
address space. The RT’s 40-bit virtual 
address covers a mega-megabyte, or 
terabyte—that is, 100,000 10MB disks. 

The idea behind virtual memory is 
that programs can access memory as a 
single uniform array without regard to 
the amount of physical memory actually 
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LANGUAGES THAT ARE 
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EATING NICE BIG HOLES IN OUR POCKETS. ■ 


Whether it’s BASIC, COBOL, 
Pascal, “C”, or a data base manager, 
you’re being held back. 

Held back because the language 
has frustrating limitations, and the 
programming environment isn’t 
intuitive enough to keep track of 
what you’re working on. 

In the real world, there’s pres¬ 
sure to do more impressive work, in 
less time, and for more clients. 

We’ve been given some incredibly 
powerful hardware in recent times, 
but the languages aren’t a whole lot 
better than they were 20 years ago. 

So, whatever language you have 
chosen, by now you feel it’s out to 
get you — because it is. 

Sure, no language is perfect, but 
you have to wonder, “Am I getting 
all I deserve?” 

And, like money, you’ll never 
have enough. 

Pretty dismal, huh? 

We thought so, too. 

So we did something about it. 

We call it CLARION™ 

You’ll call it “incredible.” 

Distributed on 7 diskettes, 
CLARION consists of over 200,000 
lines of code, taking 3+ years to 
hone to “world-class” performance. 

With CLARION you can 
write, compile, run and debug 
complex applications in a 
New York afternoon. 

Even if you’re in Savannah. 

It gives you the power and 
speed to create screens, windows 
and reports of such richness and 
clarity you would never attempt 
them with any other language. 

Because you would have to 
write the code. 

With CLARION you simply 
design the screens using our 
SCREENER utility and then 
CLARION writes the source code 
AND compiles it for you in seconds. 

Likewise, you can use 
REPORTER to create reports. 

Remember, only CLARION can 
recompile and display a screen or 
report layout for modification. 

And with no time wasted. 

All the power and facilities y< 
need to write great programs, fa 
than you ever dreami 


ou 

aster 


s y 

Programs that are a pleasure to 
write. 

And to you that means true 
satisfaction. 

You’ve coveted those nifty pop-up 
help windows some major applica¬ 
tions feature. But you can’t afford 
the time and energy it takes to 
write them into your programs. 

That’s the way it used to be. 

So we fixed that, too. 

CLARION’S HELPER is an 
interactive utility that let’s you 
design the most effective pop-up 
help screens that you can imagine. 
And they’re “context sensitive,” 
meaning you can have help for 
every field in your application. 

Unlike the other micro 
languages, CLARION provides 
declarations, procedures, and 

functions to process 
dates, strings, 
screens, reports, 

' ’ I file 


indexed tiles, 
DOS files and 
memory tables. 
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1 - 800 - 354-5444 
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Imagine making source program 
changes with the CLARION EDI¬ 
TOR. A single keystroke termi¬ 
nates the EDITOR, loads the COM¬ 
PILER, compiles the program, loads 
the PROCESSOR and executes the 
pregram. It’s that easy! 

Our data management capabili¬ 
ties are phenomenal. CLARION 
files permit any number of compos¬ 
ite keys which are updated dynami¬ 
cally. 

A file may have as many keys as 
it needs. Each key may be com¬ 
posed of any fields in any order. 
And key files are updated when¬ 
ever the value of the key changes. 

Like SCREENER and RE¬ 
PORTER, CLARION’S FILER utility 
also has a piece of the CLARION 
COMPILER. To create a new file, you 
name the Source Module. Then you 
name the Statement Label of a file 
structure within it. 

FILER will also automatically 
rebuild existing files to match a 
changed file structure. It creates a 
new record for eveiy existing rec¬ 
ord, copying the existing fields and 
initializing new ones. 

Sounds pretty complicated, huh? 
Not with CLARION’S docu¬ 
mentation and on-line help 
screens. If you are currently 
competent in BASIC, Pascal 
or “C” you can be writing 
CLARION applications in a 
day. In two days you won’t 
believe the eloquence of your 
CLARION programs. 

Okay, now for the best part of 
all. You can say it in CLARION 
for $295.00—plus shipping and 
handling. All you need is an IBM® PC, XT, 
AT or true compatible, with 320 KB of 
memory, a hard disk drive, and a parallel port. 
And we’ll allow a full 30 day evaluation 
period. If you’re not satisfied with 
CLARION, simply return it in its 
original condition for a full refund. 

If you’re not quite ready to take 
advantage of this no-risk 
opportunity, ask for our detailed 16 
page color brochure. It vividly 
illustrates the elegance of 
CLARION. Consider it a preview of 
programming in the fast lane. 
Either way, the 800 call’s a freebie. 


MMHicttmswTaisjic iso east swim roup pomhuiobuch. fuwm 33064 30S/W5-4555 

IBM is a registered trademark of International Business Machines Corporation. CLARION™ is a trademark of Barrington Systems, Inc. ©1986 Barrington Systems 
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LEVEL 

ASSIGNMENT 

0 

System attention sequence from keyboard 

1 

Realtime clock interrupt 

2 

IOCC errors / MMU program check 

3 

I/O channel interrupts (8259 #1) 

4 

I/O channel interrupts (8259 #2) 

Trap 

MMU machine check / Early power-off warning 


The system processor supports five external interrupt levels, as well as a trap. IRQs 
from the I/O channel are connected to levels 3 and 4 through two 8239 interrupt 
controllers that are located on the system board. 


present or available. If a program tries 
to access a part of the virtual memory 
that is not represented by a part of 
physical memory, a page fault interrupt 
occurs and the system software can 
read the required page from secondary 
storage (usually disk). 

The RT processor deals in 32-bit 
addresses, thus giving it the ability to 
address 4GB (gigabytes) of memory 
directly. The MMU accepts 32-bit 
addresses from the processor (or I/O 
channel), but is capable of addressing 
only 16MB of physical memory using 24 
address bits. The MMU must first trans¬ 
late the 32-bit virtual address into a full 
40-bit virtual address before it can find 
the real memory that corresponds to 
the desired virtual location. Only then 
can the transfer take place. If no real 
memory is associated with the given vir¬ 
tual address, then the system software 
has to be notified. 

To the executing program, memory 
appears to occupy 4GB, divided into 16 
segments of 236MB each. The complete 
virtual space contains 4,096 segments. 
The 32-bit program addresses are ex¬ 
panded to full 40-bit virtual addresses 
by the MMU, which uses the high-order 
4 bits of the 32-bit address to select one 
of 16 segment registers. The 12-bit seg¬ 
ment number (called the segment ID or 
SID) contained in the segment register 
is concatenated with the lower 28 bits 
of the program address to form the 40- 
bit virtual address (see figure 3). 

The segment registers are part of 
the process state maintained by the 
operating system. Each process, or pro¬ 
gram, can address only those segments 
assigned to it by the operating system. 
The system can permit sharing of seg¬ 
ments by several programs by placing 
the same SID value into a segment reg¬ 
ister for each program. 

After the MMU has translated the 
32-bit address into a full 40-bit virtual 
address, the virtual address must be as¬ 
sociated with a piece of physical mem¬ 


ory. The system divides memory into 
pages of 2,048 bytes each. (Actually, the 
hardware supports either 2KB or 4KB 
pages, but the current software uses 
only the smaller page size.) A 16MB sys¬ 
tem has 8,192 pages. An inverted page 
table (IPT) in memory contains an entry 
for each real memory page. The IPT en¬ 
try contains the 29-bit virtual page num¬ 
ber (the 12-bit segment number conca¬ 
tenated with the 17-bit virtual page in¬ 
dex) associated with each real page, bits 
that indicate whether the corresponding 
real page is actually assigned, and links 
to subsequent entries. 

To avoid searching the entire IPT 
for each memory reference (obviously, 
this would be unacceptably slow), the 
MMU implements a hashing algorithm 
that generates a real page number from 
the virtual page number. This page 
number indexes a memory-resident 
table called the hash anchor table, 
which contains pointers to the corre¬ 
sponding IPT entry for the designated 
real page. The IPT is searched from that 
point, following the links to subsequent 
entries with the same hash value. Even¬ 
tually, the desired virtual page is found, 
or the page is not present and a page 
fault interrupt is generated. 

To optimize virtual address transla¬ 
tion even further, the MMU contains a 
32-element translation look-aside buffer 
(TLB) that contains the virtual-to-real 
correspondence for recently translated 
addresses (see figure 4). This on-chip 
cache is an associative memory, or con¬ 
tent-addressable memory, organized as 
two 16-entry tables. The two tables are 
indexed in parallel using the lower four 
bits of the desired virtual page. The 
upper 25 bits of the page number are 
then compared with the contents of the 
TLBs. If either TLB produces a match 
and the TLB entry is marked as valid, 
then the 13-bit real page number is 
used directly. If the address is found in 
the TLB, the MMU can complete the 
transfer in a single 170-nanosecond 


cycle. If the TLB look-up fails, the IPT is 
searched and the results are stored in 
the TLB for future accesses. 

When a successful virtual-to-real 
translation occurs, the MMU automati¬ 
cally updates the appropriate bits in 
the reference/change array located on 
the processor board. These bits record 
the status of each page of real memory 
and are accessible by the operating sys¬ 
tem. They are helpful in managing the 
use of real memory; for example, pages 
that are changed must be written to 
disk if they are to be used for a differ¬ 
ent virtual page. 

In the event of a page fault, the 
operating system must read the desired 
virtual page from disk into a real page 
and enter the appropriate information 
into the IPT. The MMU then can repeat 
the access. The system needs a way to 
associate virtual pages with disk blocks. 
The RTs Virtual Resource Manager 
(VRM) uses the external page table 
(XPT) for this purpose. The VRM im¬ 
poses a limit of 512 segment IDs (or 
one-eighth of the theoretical limit of 
4,096) in order to keep the size of the 
XPT manageable. Even so, 512 segments 
of 128K pages each adds up to 64 
mega-entries. If each entry contains a 
4-byte disk block address, the XPT re¬ 
quires 256MB, or one whole segment, 
without considering the rest of the # 
pages it represents, which require 2*,048 
times the space of the XPT. Clearly, the 
RT’s 40-bit virtual address space leaves 
plenty of growing room. 

MEMORY PROTECTION 

The RT provides several levels of mem¬ 
ory protection in the MMU. Each seg¬ 
ment register contains a segment pres¬ 
ent bit. If this bit is cleared, then the 
MMU ignores all accesses to this seg¬ 
ment. This feature is used not only for 
protection against references to unallo¬ 
cated segments, but also to implement 
memory-mapped I/O. Segment 15 is 
marked not present by the system soft¬ 
ware, so the MMU ignores it, and the 
I/O channel converter (IOCC) hardware 
on the system board responds only to 
addresses in segment 15. Therefore, all 
access to the I/O channel is through 
memory references in segment 15. 

Two more bits in the segment reg¬ 
ister allow individual enabling or pro¬ 
hibiting of access to segments by the 
processor or the I/O channel. Thus, a 
segment can be made available to the 
processor, the I/O channel, both, or 
neither. Protection violations and page 
faults cause special processor interrupts. 

The MMU provides for two finer- 
resolution forms of protection. Individ- 
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ALL TOGETHER NOW 

WITH SIMPC... 

leading communication software for IBM PCs 


SIM3278/PC — best known as SIMPC — is a versatile 
software package designed to provide IBM PC users 
with access to virtually any computer application in 
almost any location. 

Three types of terminal emulation in one software 
package. When SIMPC is used in conjunction with 
SIM3278, Simware’s host-based protocol converter, you 
can use your IBM PC as a 3278 model 2 terminal to 
communicate with your IBM host (without the need 
for any additional hardware, add-on boards or system 
modifications). SIMPC also enables you to access a 
DEC/VAX or any other non-IBM system that supports 
a VT100. And, you can communicate with any host 
that supports line-by-line mode. 


□ online help, a menu system and a tutorial shorten 
the learning curve for novice users; 

□ an intelligent command processor enables you to 
develop application interfaces that automate and 
standardize routine procedures; and 

□ an unlimited right-to-copy corporate license means 
your PC network can grow to any size for a one¬ 
time price. 

Micro-to-mainframe is only one of our popular 
melodies. Since 1982, Simware has released ten soft¬ 
ware products that help IBM mainframe sites running 
VM or MVS/VTAM reduce communication costs, 
improve productivity and accommodate new users as 
their organizations grow. 


We wrote the music for PC-to-PC communications 
too. In addition to complete, economical emulation for 
three types of terminals and error-free file transfer 
from PC to host in either full-screen or line-by-line 
mode, SIMPC also provides the capability to send data 
from PC to PC via XMODEM. 


To find out how Simware’s software-only approach to 
communications has provided outstanding performance 
to PC users around the world, call us toll-free at: 

1-800-267-9991 

Or, send for a free Connectivity Kit today! 



Conduct your band of PC users with SIMPC. 

Here are five more great reasons why data 
communications managers choose SIMPC: 

□ cost-effective data transmission using half-duplex 
communications; 

□ Simware’s unique screen-rewriting technique saves 
time and improves productivity; 


summrn 

a practical approach to communications 

20 Colonnade Rd. 


Ottawa, Ontario 
Canada K2E 7M6 
(613)727-1779 
Telex: 053-4130 
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Simware products are 
distributed in Europe by 
The European Software 
Inc. 
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ARCHITECTURE 



The 12-bit segment number is concatenated with the lower 28 bits of program 
addresses in order to form 40-bit virtual addresses. 


ual pages have a two-bit key field in 
their ITP and TLB entries; the field de¬ 
fines the page type as Key-0 fetch-pro¬ 
tected, Key-0 read/write, public read/ 
write, or public read-only. A one-bit key 
in each segment register gives a process 
either Key-0 or Key-1 access to the 
pages in that segment. Key-0 privilege 
allows read/write access to all but pub¬ 
lic read-only pages, which are always 
read-only. Key-1 privilege cannot read 
Key-0 fetch-protected pages and can 
only write to public read/write pages. 

Special segments, designated by yet 
another bit in the segment register, pro¬ 
vide for locking of 128-byte lines ac¬ 
cording to an 8-bit transaction identifier 
(TID). Each ITP and TLB entry contains 
16 lockbits for each page (one for each 
line), a TID, and a write bit. The MMU 
also contains a current TID register that 
the operating system updates each time 
it dispatches a process to execute. The 
MMU allows access only to special seg¬ 
ment pages by processes with the cor¬ 
rect TID. The lockbits and write bit for 
the page determine the type of access 
allowed. If the write bit is 1, locked 
lines can be read or written and un¬ 
locked lines are read-only. If the write 
bit is 0, locked lines can be read and 
no other access is permitted. 


Interrupts caused by protection 
violations can be used by the operating 
system to control resources, implement 
signals, make processes wait, or detect 
actual violations or software errors. 

I/O CHANNEL 

The I/O channel (IOC) of the RT is es¬ 
sentially the same as that used in the 
PC/AT. It supports both 8- and 16-bit de¬ 
vices, DMA transfers, and interrupts, as 
well as 16-bit I/O device addresses and 
24-bit memory addresses. Some adapt¬ 
ers have only device addresses, some 
only memory addresses, and some (like 
display adapters) have both. Signals in 
the IOC tell the adapters whether the 
access is to the I/O or memory space. 

One slot in the IOC, for IBM’s AT 
Coprocessor Option, is slightly special. 
This slot has access to an eighth DMA 
channel dedicated for coprocessor use 
and does not support memory refresh. 

The IOC is connected to the RT 
processor and MMU by the IOCC. The 
IOCC, processor, and MMU are con¬ 
nected to each other by a 32-bit bus 
called the ROMP storage channel (RSC). 
Transfers on the RSC are always 32 bits, 
as are the addresses. The IOCC must be 
able to recognize when RSC transfers 
address the I/O system and then trans¬ 


late them into the correct addressing 
and signals used on the IOC. 

The IOCC accesses system memory 
through the MMU by originating its own 
transfers with either the system DMA 
controllers or the so-called alternate 
controllers. Alternate controllers are 
simply boards in the IOC that have the 
ability to generate their own addresses 
and cause bus transfers. They may have 
their own DMA controllers or even in¬ 
telligent processors. The AT coproces¬ 
sor functions as an alternate controller. 

The IOCC is built to recognize 
32-bit addresses to segment 15 as be¬ 
longing to the IOC. The system software 
programs the MMU to ignore all seg¬ 
ment 15 addresses. The IOCC maps the 
first 64KB of segment 15 (addresses 
F000 0000H through F000 FFFFH) to 
the I/O device map of the IOC, and the 
fifth 16MB of segment 15 (addresses 
F400 0000H through F4FF FFFFH) to 
the memory map of the IOC. Native I/O 
devices on the system board, such as 
the system DMA, interrupt controllers, 
and realtime clock, as well as the op¬ 
tional floating-point accelerator, are also 
addressed through segment 15. 

The 16MB memory map on the 
IOC is completely independent of the 
16MB system memory. In fact, given 
enough slots and sufficiently dense 
memory cards, approximately 13MB 
of memory can be installed in the IOC 
in addition to the 16MB of system 
memory. (Channel memory in excess 
of 13MB is reserved for the RT PC 
Advanced Monochrome Graphics Dis¬ 
play and other system uses.) The chan¬ 
nel memory would, of course, be con¬ 
fined to segment 15. 

Aside from device adapters that in¬ 
corporate memory, such as display con¬ 
trollers, the main reason for placing 
memory in the IOC is to improve the 
performance of the AT coprocessor. 

The coprocessor, or any alternate con¬ 
troller, can directly access both devices 
and memory in the IOC without going 
through the IOCC. However, the copro¬ 
cessor should have access to system 
memory in a transparent way. In other 
words, the program executing in the 
coprocessor should be able to address 
its own 16MB logical address space 
without regard to whether the physical 
memory is located in system memory 
or in the I/O channel. 

The system board contains logic to 
support the translation of addresses 
generated on the IOC by system DMA 
controllers and alternate controllers 
into either system memory or IOC 
addresses. This translation is accom¬ 
plished by a lK-by- 16-bit RAM array 
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You can eat 37% more carrots. 
Or you can get our new 
VEGA Deluxe™ EGA card. ^g| 


pite its 
ovements 
SjA, today’s 
den-variety 
fianced Graphics 
apter can still be a 
rain on the eyeballs. 

Say we introduce you to a 
__fit for sore eyes: the new 
. EGA Deluxe EGA card. A short- 
ird video adapter that goes beyond 
Retard EGA to bring you as much as 37% 
higher screen re^flution. That’s 640 x 480. And 752 x 410. 

Which in turn means sharper lines. More brilliant colors. And less strain on 
your eyes. (Of course, you can’t see more than your monitor will display. So for 
more than 640 x 350, the VEGA Deluxe requires a Multisync® or equivalent.) 

Not only that, the board’s performance won’t decrease one iota. And you can 
change the height and width parameters and put in new code for your appli- 
( cations in just a couple of hours. 

The VEGA Deluxe is even 100% compatible with every 
other video mode: EGA, CGA, Hercules and MDA. (We 
guarantee it, or your money back.) It even automatically 
selects which mode is right for your software’s needs. 

How can we offer so much for only $599? A unique, 
CMOS EGA Integrator™ Chip, for one thing. Highly 
reliable surface-mount technology. And 28% fewer chips on the board. 

Want to find out more? Just call 1-800-238-0101 for the name of the Video-7 
dealer nearest you. (In California, call 1-800-962-5700.) And get ready for 
a real eye-opening experience. 

Video-7 Inc., 550 Sycamore Drive, 

Milpitas, CA 95035. 

High resolution modes require TTL color monitors capable of 25 KHZ and 29.4 KHZ. Trademarks: VEGADeluxe, EGA Integrator, Video-7 Inc.; Hercuies-HercuIesComputerTechnology; MuItiSync-NEC 
Information Systems, Inc.; Registered trademarks: IBM-International Business Machines Corporation. Video-7-Video-7 Inc, Video-7 reserves the right to change specifications without notice. 
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VIRTUAL ADDRESS 

0 12 39 



REAL PAGE NUMBER 


The MMU contains two 16-entry translation look-aside buffers (TLBs), which are 
indexed in parallel by the low-order four bits of the virtual page number. 


called the translation control word 
(TCW). The TCW operates in a way 
similar to the segment registers in the 
MMU. Address translation operates 
either in page mode, supporting 2,048- 
byte pages, or in region mode, with 
32,768-byte regions. 

The TCW contains two control bits: 
one indicates whether the resulting ad¬ 
dress is to be treated as real or virtual; 
the other selects either IOC or system 
memory as the target of the transfer. If 
the target is system memory, the trans¬ 
fer is passed to the MMU. In virtual 
mode, the upper byte is always EOH, 
forcing all IOC-originated memory 
accesses to segment 14, which can be 
mapped by the operating system as nec¬ 
essary. If the target is the IOC, then the 
IOCC performs the transfer immedi¬ 
ately, without involving the MMU. 

ARCHITECTURAL PLANS 

Good architecture provides a construc¬ 
tion plan for the present as well as a 
growth plan for the future. The RT ar¬ 


chitecture clearly meets both of these 
criteria. The current implementations of 
the RT offer system capabilities well 
beyond those of the traditional PCs, the 
most important being the provision of 
an extremely large, uniformly address¬ 
able virtual memory. The 64KB address¬ 
ing limits of present PC architectures, 
even as mitigated by multiple segments, 
exact a real price in software complex¬ 
ity and system performance. 

Direct hardware support for virtual 
memory management and protection, 
combined with a generous 16MB real 
memory capacity, make possible the 
safe and efficient implementation of 
multiuser systems. The current MMU 
chip is limited to addressing 16MB of 
real memory, but the architecture sup¬ 
ports multiple MMUs. Future systems 
could support much more memory. 

The physical I/O channel of the RT 
copies the standard 8- and 16-bit AT I/O 
channel, with some performance im¬ 
provements, allowing use of a wide va¬ 
riety of adapters. The I/O channel is, 


however, the one part of the RT archi¬ 
tecture that could be changed without 
seriously affecting users’ software in¬ 
vestments. Future RTs could have a full 
32-bit I/O channel that accommodates 
physically larger boards and provides 
minicomputer-class peripheral support 
and system performance. 

While not without important bene¬ 
fits, the unique proprietary processor is 
certainly the riskiest part of the RT ar¬ 
chitecture. The architectural advantages 
of a high-performance, pipelined pro¬ 
cessor with a large linear address space 
are clear, but must be considered rela¬ 
tive to the overall system. Actual system 
performance, as IBM is continually re¬ 
minding us, depends on many factors: 
among them are compiler efficiency, 
memory, and I/O usage. Users are insu¬ 
lated from hardware by software; it is 
the combined performance of the two 
that really matters. 

Developers of new systems or 
those porting programs from other 
UNIX or C language environments 
should appreciate the features in the 
AIX operating system and the VRM real¬ 
time environment that make the RT sys¬ 
tem easy to set up, administer, and use. 
The RT is not a multiuser PC in that it 
does not directly run multiple DOS ob¬ 
ject programs. Systems based on the In¬ 
tel 80386 are the only ones that offer 
the distant promise of integrating new 
32-bit applications and existing PC ob¬ 
ject code in the same multiuser system. 
The AT coprocessor offers a solution 
for single-user operation of existing PC 
programs, but at a higher price. 

The effect of PC-compatibility 
issues on the acceptance of the RT 
remains to be seen. If PC compatibility 
were free, then, of course, everyone 
would want it. But it is not free. The 
80386 achieves PC compatibility by hav¬ 
ing an architecture remarkably similar 
to that of the 8086/80286, with exten¬ 
sions for 32-bit operation, and that is 
both good news and bad news. The 
compatibility is good if it is desired; the 
more complex architecture is a hotly 
debated liability/asset. 

The marketplace will ultimately 
decide the importance of integrated PC 
compatibility in high-performance 
workstations. Meanwhile, the RT PC is 
the first arrival in the next generation of 
desktop virtual memory systems, and 
there are certainly more coming soon 
to a dealer near you. 1 'mimm 


Thomas V. Hoffmann, a consulting editor 
for PC Tech Journal, is manager of systems 
development at RoadNet Technologies, Inc., 
located in Baltimore, Maryland. 
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PORTABLES: 

MOBILE ACCESS 


Tech PC Portable 
Computers come in 
four different base 
models to match your 
computing needs. Our 
entry level Tech PC/XT 
portable computer is 
designed to provide a 
non-obstructive profile, 
and has a capacity to 
hold two thirty megabyte 
hard disks, a high 
resolution monochrome 
monitor with a Hercules 
compatible graphics 
card to drive it with 


800 by 400 lines 
resolution, and never 
before heard of 6 
expansion slots in a 
portable computer. If 
4.77 MHz of Intel 8088 
power isn't fast enough, 
try our Turbo 4.77 to 
8 MHz 8088-2 or 
optional NEC V-2 
microprocessor based 
portable machine. 
Designed to increase 
speed up to 170 percent 
of a standard PC/XT, this 
turbo gives you the edge. 




Tech Personal Computer 
Systems are designed 
and manufactured by 
Tech Personal Computers 
. .. The leader in quality, 
performance and state 
of the art computer 
system engineering. . . 
each of our portable, 
desktop, multiuser, and 
minicomputer systems 
are unparalleled in the 


industry for quality 
construction, depend¬ 
able operation, complete 
software compatibility, 
and an unbeatable 
combination of product 
satisfaction guarantees, 
long warranty periods, 
and comprehensive third 
party maintenance. 
At Tech PC we're out to 


capture your micro¬ 
computer business. No 
one matches our diverse 
line of high performance 
products, or our com¬ 
prehensive system of 
support, warranty, and 
third party maintenance 
service options. 
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TECH PC PORTABLE 
COMPUTERS are available 
now in 4 different base 
models: 

TECH PC/XT 

PORTABLE . $ 899 

Options: 

Tech Turbo PC/XT Portable 
with 20 MB Hard Disk. $1349 
Tech Turbo PC/XT Portable 
with 1200 Baud Internal 
Hayes Compatible Modem 
and 20 MB Hard Disk .$1549 

TECH TURBO PC/XT 

PORTABLE . $ 999 

Options: 

Tech Turbo PC/XT Portable 
with 20 MB Hard Disk $1449 
Tech Turbo PC/XT Portable 
with 1200 Baud Internal 
Hayes Compatible Modem 
and 20 MB Hard Disk . $1649 

TECH PC/AT 

PORTABLE . $1799 

Options: 

Tech PC/XT Portable with 20 

MB Hard Disk . $2199 

Tech PC/XT Portable with 
1200 Baud Internal Hayes 
Compatible Modem and 20 
MB Hard Disk . $2399 

TECH TURBO PC/AT 

PORTABLE . $1999 

Options: 

Tech PC/XT Portable with 20 

MB Hard Disk . $2399 

Tech PC/XT Portable with 
1200 Baud Internal Hayes 
Compatible Modem and 20 
MB Hard Disk . $2599 

All TECH PC PORTABLES 
available with tape backups, 
hard disks up to 1 gigabyte , 
networking systems , and 
hundreds of other hardware 
and software accessories. 


The Tech PC/AT and 
Tech Turbo PC/AT 
portable units are state 
of the art in portable 
performance. The 80286 
microprocessor based 
units can be fitted with 
up to 240 megabytes of 


high speed voice coil 
hard disk technology 
and with the Turbo ATs 
10 MHz math co-proces¬ 
sor socket and 10 MHz 
80286 microprocessor 
the unit can manipulate 
large spreadsheets 


with unparalleled 
performance. 

(714) 385-1711 

1911 BetmorLane, 
Anaheim, California 92805 
Telex 272006 Answer Back 
-TECH FAX: 7143851523 
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ometimes a combination of ideas ends up defying conventional thinking . 

However, their relationship seems natural after the fact. It’s the kind of 
association that leads to maximum performance from minimum means. Ideas like the 
combined technology of multiple 32-bit microprocessors with mainframe architecture, 
concurrent on-demand operating systems and high-end file server/networking capability. 

This kind of thinking has broken new technological ground. Out of it grew 
MultiMicro/Mainframe Architecture! A very fast, very powerful and very adaptable 
multi-user, multi-microprocessor computer system. It’s a very cost effective way to 
increase productivity. 



The ideal system 
for a departmental 
computer , or for 
office automation. 
The MPS020-2 for 
under $25,000. 


The MPS020-2* from 
Icon* and Sanyo! 
Icon is a market-driven, 
free thinking bunch of 
American engineering 
entrepreneurs, and 
Sanyo is a nine billion 
dollar industrial giant 
from Japan. This 
linkage means market 
sensitive engineering 
and service from us, 
plus rigorous testing, 
inspection and quality 


f 


MULTIMICRO 'MAINFRAME ARCHITECTURE 
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Id 32K HIGH SPEED 
|| STATIC RAM 
| 0 S MEMORY 



d EXPANSION 

J BUS 
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MULTIBUS 

ADAPTER 
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PERIPHERAL COMMUNICATION 


I-2M BYTES 


PROCESSORS 


DISK CACHE MEMORY 

I 

16 PORTS 1M BYTE MEMORY 




MC68020 




Our natural division of labor is designed to increase your productivity. The Central 
Processor (CPU) isn’t burdened with file management. It only has to execute user programs (at 
2.25 to 6.3 mips). In parallel with the CPU is the Floating Point Co-Processor, crunching the big 
numbers at 887,000 Whetstones, and two 16 port Peripheral Communications Processors 
handling terminal activity. Meanwhile the Disk Cache Processor lines up information needed by 
the CPU for continuous high speed operation with zero wait states. All of this is tied together by 
the MultiPath Bus Structure* that allows for parallel processing. 


•Icon, MPS020-2, MultiMicro/Mainframe and MultiPathBus Structure are trademarks of Icon Systems and Software, Inc.,- Sanyo is a trademark of Sanyo Electric Co., Ltd.; 
Unix is a trademark of AT&T; Multibus, iAPX 80286 are trademarks of Intel Corp. ; MS-DOS is a trademark of Microsoft Corp. ; MC68020, MC6888) are trademarks of 
Motorola, Inc. © Copyright 1986 Icon Systems & Software, Inc. 


conscious manufacturing from Sanyo. 

It’s a sophisticated association 
that gives you the best of both worlds. 

We’ve combined what everyone else keeps separate—your information . Some of the 
frustration of proprietary operating systems can be eliminated with the MPS020-2 because 
it’s compatible with your software past and future. The 32 port, three mips system will run 
Unix! MS-DOS* and Pick* concurrently. In addition you can network your P.C.’s to its 
high-end file server and tap into the information resources of your mainframe. If 
communication is vital to your business, it’s now a lot easier and a lot cheaper. 
Don’t get stung by a system that gives you less for more . As you can see, the 
Icon approach to system design is different. More for less. More users, more power, 
more flexibility, less money. If you’re interested, give us a buzz. (801) 225-6888. 


ICON SYSTEMS & SOFTWARE, INC. 

A MEMBER OF THE SANYO GROUP 
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PC Network: the world’s # 1 supplier of 
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and get 14-30 da 
software rentals 


*PC NETWORK-Members pay just 8% above the wholesale price, pies shipping. 

AH prices reflect a 3% cash discount. Please add $1.00 for each software package 
ordered. Femember, the minimum shipping charge is $2.50. Money orders, personal 
and company checks please allow 10 working days to clear All prices subject to 
change without notice 

C BEFORE YOU BVY-Members are eligible to join the NETWORK'S Business 
i Game software Rental Libraries and evaluate products for a full 14 (Regular) or 
) (VIP) days to see if it meets your needs. And The NETWORK'S rental charges are 
ar less than other software rental services -Just 20% OF THE MEMBERS WHOLESALE 
dCE. Rental, titles available in IBM/Apple/Mac and CP/M Formats. 


CALL TOLL FREE 

^ (800) 621-SAVE £ 

(Orders —Membership and Advice!) 

In Illinois Call (312) 280-0002 TTOO 

Your Membership Validation Number 1 * £>£* 

You can validate your membership number and, if you wish, 
place your first money-saving order over the phone by using 
your VISA, MASTERCARD or AMERICAN EXPRESS. 

Our knowledgeable sales consultants are 
on duty Mon.-Fri. 8:00 AM to 7:00 PM 
Sat. 9:00 AM to 5:00 PM CST. 

PERSONAL COMPUTER NETWORK 
320 West Ohio Street 
Chicago, Illinois 60610 

Customer Service and Order Status (312) 280-1567 

Starting Nov. 1, 8:00 AM to 8:00 PM, Mon.-Fri. 


PC NETWORK MEMBERSHIP APPLICATION 

YES! Please enroll me as a member in the PC NETWORK™ 
and send my catalog featuring thousands of computer products, 
all at just 8% above DEALER WHOLESALE PRICES. I will also 
receive “THE PRINTOUT”, a special quarterly update on 
merchandise at prices BELOW even those in my wholesale catalog 
and all the other exclusive, money-saving services available 
to Members. I am under no obligation to buy anything. My 
complete satisfaction is guaranteed. 

Please (i^) all boxes that apply: 

1 Year 2 Year 

•Basic Membership $8 □ $15 □ 

With 14 Days Rental 

Business Software Rental Library $25 □ add’l. per year 
Games Software Rental Library $10 □ add’L per year 


•Special V.I.P Membership 

With 30 Days Rental 
BOTH Business and Game 
Software Rental Libraries 


1 Year 

$15 □ 


2 Year 

$25 □ 


$30 □ add’l. per year 
□Bill My Credit Card: DVISA ^MasterCard DAmerican Express 
Number: □□□□□□□□□□□□□□□□□□ 
Exp. Date _ 


mon. yr. 

□Check or Money Order Enclosed for $ . 

Name_ 

Address _ 

City_ 


State . 


. Apt. No. 
_ Zip _ 


Telephone ( )___ 

My Computer(s) is: CIBM PC OBM XT CIBM AT 

□Apple II □Macintosh Other . 

Signature___ 

(Signature required to validate membership) 
Copyright© 1986, PC NETWORK, INC. 


OVER 30,000 PRODUCTS AT 


Arity Corporation 


Expert System Development Package 

$235.00* 

File Interchange Toolkit 

37.00* 

Prolog Compiler and Interpreter 

650.00* 

Prolog Interpreter 

275.00* 

SQL Development Package 

235.00* 

Screen Design Toolkit 

37.00* 

Standard Prolog 

70.00* 

Arity Combo Package 

950.00* 

Blaise Computing Inc. 


Asynch Manager for C 

$115.00* 

Asynch manager for Pascal 

115.00* 

C Tools/Tools 2 Combo Pack 

115.00* 

C Tools 

85.00* 

C Tools 

65.00* 

C Tools Plus 

115.00* 

Exec 

65.00* 

Pascal Tools/Tools 2 Combo 

115.00* 

Pascal Tools 

85.00* 

Pascal Tools 2 

65.00* 

Runoff 

35.00* 

Turbo Asynch Plus 

65.00* 

Turbo Power Tools Plus 

65.00* 

View Manager w/Source for C 

185.00* 

View Manager w/Source for Pascal 

185.00* 

Borland International 


Reflex 

$54.00* 

Reflex and Workshop Bundle 

99.95* 

Reflex Workshop 

35.25* 

Turbo Database Toolbox 

34.00* 

Turbo Editor Toolbox 

35.00* 

Turbo Gameworks Toolbox 

35.00* 

Turbo Graphix Toolbox 

32.97* 

Turbo Lightning 

48.50* 

Turbo Pascal w/8087 and BCD Support 

50.00* 

Turbo Tutor 

19.50* 

Word Wizard 

37.25* 

Word Wizard and Turbo Lightning Bundle 

79.50* 

Lattice 


C-Compiler 3.1 

$250.00* 

C-Sprite Debugger 

115.00* 

C-Food Smorgasbord 

82.00* 

Sidetalk 

79.00* 

DBC-III Library 

137.00* 

RPG-II Compiler 

410.00* 

LogiTech 


LogiMouse 

$75.00* 

LogiMouse + 

89.00* 

LogiMouse + w/PC Paint 

117.00* 

LogiMouse + w/Generic CAD 

139.00* 

LogiMouse + w/Reflex 

145.00* 

LogiMouse + w/Generic CAD and PC Paint 

158.00* 

Modula-2/86 Compiler 

55.00* 

Modula-2/86 Compiler w/8087 

85.00* 

Modula-2/86 Compiler w/512K 

142.00* 

Modula-2 Runtime Debugger 

41.00* 

Modula-2 Source Package 

79.00* 

Modula-2 Translator 

35.00* 

Modula-2 Utilities Package 

35.00* 

Modula-2 Window 

35.00* 




























everything for the program developer. 


EVERYDAY LOW, LOW PRICES! 


Micro Focus 


Cobol Workbench 

$32.00* 

Level II Cobol 

550.00* 

CoGraphics 

199.00* 

CoMath 

150.00* 

Forms-2 

245.00* 

Level II Animator 

675.00* 

Level II Source Writer 

1,499.00* 

Micro/SPF 

140.00* 

Professional Cobol 

2,200.00* 

Multiuser Runtime for PC Net 

400.00* 

Microsoft 


Cobol Tools 

$199.00* 

Basic Interpreter for Xenix 

190.00* 

Quick Basic 

57.00* 

Basic Compiler 

237.00* 

C Compiler 

230.00* 

Cobol Compiler 

420.00* 

Fortran Compiler Xenix 

313.00* 

Fortran Compiler PC 

184.00* 

MULISP 

180.00* 

Macro Assembler 4.0 

84.70* 

MUMATH/MUSIMP 

180.00* 

Pascal Compiler for Xenix 

297.00* 

Pascal Compiler for PC 

162.00* 

Sort Facility 

117.00* 

Windows 

51.00* 

Windows Development 

290.00* 

Phoenix Software 


PFantasy Pac 

$800.00* 

PFinish 

210.00* 

PFix 86 Plus 

210.00* 

PForce 

210.00* 

PLink-86 Plus 

299.00* 

PMate 

199.00* 

Pre-C 

160.00* 

PTel 

119.00* 

Ryan McFarland 


Fortran 77 Compiler 

$327.00* 

RM/Cobol Full Development 

570.00* 

RM/Cobol Runtime 

150.00* 

RM/Cobol 8X Full System 

799.00* 

RM/Cobol 8X Runtime 

189.00* 

RM/Cobol Network Full System Ver.2.1 

799.00* 

RM/Cobol Network Runtime Ver.2.1 

339.00* 

Softcraft 


Btrieve 

$175.00* 

Xtrieve 

130.00* 

Rtrieve 

109.00* 

Rtrieve, Network Version 

249.00* 

Xtrieve, Network Version 

419.00* 

Btrieve, Network Version 

419.00* 

Summit Software 


Better Basic 

$119.40* 

8087 Math Module 

59.00* 

Runtime System 

150.00* 


PC NETWORK’S 


A 24 hour bulletin board and information 
service. Members can: 

• Download Public Domain Software FREE! 
Over 20,000 titles available. 

• Get expert advice on Apple, ™IBM, ™ 
Macintosh, CP/M and Unix. 

• Place an order day or night. 

• Product Reviews through the nation’s 
largest computer expert news network! 

• Catalog Updates and special offers. 

True Basic 


True Basic Algebra $27.00* 

True Basic Asyncronous Communication Libr 27.00* 

True Basic BTrieve Interface Libr 27.00* 

True Basic Calculus 27.00* 

True Basic Chipendale 27.00* 

True Basic Developer’s ToolKit 27.00* 

True Basic Discrete Math 27.00* 

True Basic Form Libr 27.00* 

True Basic Hercules Graphics Support Libr. 27.00* 

True Basic PC Basic Converter Library 27.00* 

True Basic Pre-Calculus 27.00* 

True Basic Probability 27.00* 

True Basic Rules For True Basic 79.00* 

True Basic Sorting Searching Library 27.00* 

True Basic String Library 27.00* 

True Basic Trigonometry 27.00* 

True Basic True Basic 79.00* 

Exceptional Buys 


Bourbacki, Inc. 1 DIR $57.00* 

Central Point Copy II PC 59.00* 

CompuView Vedit 95.00* 

Fifth Generation Fastback w/50 DS/DD Diskettes 109.00* 

Human Edge Software Expert Edge 374.95* 

MLI Disk Mechanic 40.00* 

Morgan Computer Professional Basic 70.00* 

Morgan Computer Trace 86 77.50* 

Peter Norton Norton Utilities 3.1 43.00* 

Peter Norton The Norton Commander 36.00* 

Rogue River Software APF/PC 98.00* 

Softlogic Solutions Disk Optimizer or Double DOS 29.00* 

Software Channels Alice 59.00* 

Software Garden Dan Bricklin s Demo Program 55.00* 

STSC APL*Plus/PC System 370.00* 

STSC Statgraphics 520.00* 

Wordtech Systems Hot C 59.00* 


PC Network 

1800 621 -SAVE 

IN ILLINOIS 312 280-0002 


*A11 Items are Subject to Availability, Prices Subject to Change Without Notice. 
TM—Registered Trademarks of Apple/Epson/IBM/Macintosh/Microsoft. 
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A progressive move by IBM, 
the Virtual Resource Manager 
is a layer of high-function 
software between operating 
systems such as AIX and the 
underlying RT PC hardware. 


RICHARD M. FOARD 


Although it was developed in close 
conjunction with IBM’s adaptation of 
AIX (Advanced Interactive Executive) 
for the RT, VRM is not logically a part of 
AIX and does not depend on AIX in any 
way. Other operating systems can be 
adapted to run atop VRM, or realtime 
application systems can be built to run 
directly on VRM, without any mediating 
services from an operating system. 

Some similarities are apparent 
between the VRM and IBM's venerable 
VM/370. Both can support the concur¬ 
rent operation of several operating sys¬ 
tems on a single machine. Unlike VM/ 
370, however, VRM implements a very 7 
high-level virtual machine that has nev¬ 
er been and likely never will be imple¬ 
mented in hardware. VRM meets the 


T he most significant architectural 
choice made in the RT PC soft¬ 
ware effort was IBM’s decision to 
wrap a layer of high-function software 
around the RT's RISC processor and its 
I/O devices. This layer, the Virtual Re¬ 
source Manager (VRM), is as much a 
part o'f the RT as BIOS is a part of 8086- 
based PCs, even though it is not deliv¬ 
ered in ROMs inside the processor box. 
Like BIOS, VRM provides a more con¬ 
venient software interface to system de¬ 
vices than is offered at the raw hard¬ 
ware level, but VRM contains far more 
than just a collection of subroutines and 
interrupt handlers. VRM is a complete 
realtime, multiprogramming operating 
environment and virtual memory man¬ 
ager as well as an I/O subsystem. 
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software it hosts in a well-defined inter¬ 
face called the Virtual Machine Interface 
(VMI), see figure 1. On the RT, I/O con¬ 
trol and processor allocation functions 
embodied in conventional operating 
systems have been “pushed across” the 
interface into the VRM. 

As shown in figure 2, it is the VRM 
that issues real physical I/O instructions 
to devices and receives real hardware 
interrupts back. Operating systems such 
as AIX use VRM as an intelligent mid¬ 
dleman in dealing with I/O devices, and 
consequently see virtual devices and 
virtual interrupts. From an AEX system 
programmer’s viewpoint, virtual devices 
have several desirable attributes not 
shared by their real counterparts. For 
one thing, they are very intelligent— 
each one can be viewed as having an 
RT built into it; they can accept and 
process very high-level commands. For 
another, it is not necessary to replicate 
hardware to replicate virtual devices: 
one physical terminal, for example, can 
serve as many virtual terminals. 

Sandwiching VRM’s intelligence be¬ 
tween the RT processor and its hosted 
operating systems allowed IBM develop¬ 
ers to meet the four design goals that 
guided the RT software development 
effort, as set forth in IBM RT Personal 
Computer Technology (IBM, 1986): 

• To provide a high-level machine inter¬ 
face that simplifies the development 
and implementation of operating 
systems and their applications. 

• To maximize performance in order to 
provide support for realtime, process- 
control-type applications. 

• To provide an extendable, flexible in¬ 
terface that allows users to customize 
the system to meet their needs. 

• To provide compatibility with IBM PC 
applications by supporting an Intel 
80286 coprocessor. 

USING VRM FACILITIES 

In traditional computing environments, 
the operating system lies at the lowest 
level of system software and performs 
direct control of the processor and its 


I/O device hardware. Operating systems 
under VRM on the RT are different— 
they are one level removed from the 
physical hardware. Their device drivers 
do not execute direct hardware control 
instructions. Instead, they serve as high- 
level routers of commands and data. 
Where the traditional operating system 
disk driver issues seek and read instruc¬ 
tions directly to a disk controller, its RT 
counterpart issues VRM supervisor calls 
(SVCs). The SVCs are hardware instruc¬ 
tions to a virtual machine. Like the tra¬ 
ditional driver, the RT driver receives 
completion interrupts, but the inter¬ 
rupts are virtual ones caused by VRM 
software instead of real ones caused by 
disk controller hardware. 

The VMI is made up of this set of 
supervisor calls, along with the virtual 
interrupts and environmental conven¬ 
tions that the VRM provides to the soft¬ 
ware it hosts. The virtual machines 
implemented by VRM are versatile ones 
that provide operating systems such as 
AIX with execution control, memory 
management, I/O service, and commu¬ 
nications with other virtual machines. 

VRM’s SVCs are accomplished using 
the RT’s SVC instruction, which includes 
a 16-bit function code. This instruction 
serves many purposes in a typical RT 
software environment. It is used for 
calls from application to operating sys¬ 
tem, from operating system to VRM, and 
from VRM to VRM. SVCs with function 
codes 0 through 32767 are pass-through 
SVCs. Functions greater than 32767 are 
reserved for calls to VRM. All SVCs 
cause VRM’s SVC handler to gain con¬ 
trol; but, pass-through SVCs are imme¬ 
diately routed back up to an operating 
system executing in a virtual machine 
after a quick legality check (see figure 
3). AIX SVCs made from an application 
program, for example, are received and 
immediately forwarded back up to the 
AIX virtual machine, where the AIX ker¬ 
nel processes them. 

VRM performs limited legality 
checks on SVCs using a simple scheme 
based on two kinds of RT execution 


states—privileged and unprivileged. The 
RT is in privileged state only when VRM 
is executing to switch processes or ser¬ 
vice I/O. In the unprivileged state, pro¬ 
grams are prevented from executing 
instructions that exert direct control 
over the hardware operating environ¬ 
ment. While it is executing in either an 
operating system or application pro¬ 
gram (problem state), VRM is running a 
virtual machine, and executes in the 
processor’s unprivileged state. 

An operating system such as AIX 
running as a VRM virtual machine can 
call on VRM for a number of execution 
control services. By making VRM SVCs, 
it can enable or disable virtual inter¬ 
rupts on seven levels, initiate a software 
interrupt, or return from a virtual inter¬ 
rupt service routine. Other SVCs allow 
the operating system to give control to 
an application program (switching from 
operating system to problem state), or 
to receive control back from a terminat¬ 
ing application program (switching 
from problem to operating system 
state). An operating system can call on 
VRM to cause its entire virtual machine 
to idle, waiting for a virtual interrupt to 
occur. While one virtual machine idles, 
VRM allows others to run. An operating 
system can shut itself down entirely, by 
calling on VRM to terminate and destroy 
its virtual machine. 

Using the VRM memory manage¬ 
ment services, a virtual machine can ex¬ 
ercise low-level control over the alloca¬ 
tion and use of real and virtual mem¬ 
ory. Each virtual machine can create, 
change, copy, or destroy memory seg¬ 
ments. The Map Page Range SVC allows 
an operating system to establish a map¬ 
ping between a range of pages in a seg¬ 
ment and a set of blocks on a disk. Be¬ 
cause the blocks need not be contig¬ 
uous on the disk, an operating system 
can use this call to “window” an entire 
file into the virtual address space and 
take advantage of the RT’s memory 
management capabilities to address the 
contents of the file as if it had been 
read into a memory array. 
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The VRM meets the software it hosts in a well-defined interface termed the Virtual Machine Interface, which consists of super¬ 
visor calls (hardware instructions to virtual machines), virtual interrupts, and environmental conventions for hosted software. 



Operating systems such as AIX use the VRM as an intelligent middleman in dealing with I/O devices and receiving interrupts. 


Pin Page Range ensures that no 
page fault will be encountered when 
reading or writing a specified range of 
virtual addresses. Operating systems 
and their hosted application programs 
can ensure that performance-critical 
data structures remain quickly acces¬ 
sible by loading and “pinning” regions 
of memory. Other SVCs provide control 
over page-wise memory protection attri¬ 
butes, and allow the explicit purging of 
virtual pages from fast memory when 
they are no longer required. 

VRM’s I/O SVCs allow hosted oper¬ 
ating systems, each running in its own 
virtual machine, to operate and share 
the RT’s peripheral devices. Each device 
under VRM’s management, whether a 
real or virtual device (such as a virtual 
terminal), is identified by a unique I/O 
device number (IODN). Within the 
65,536 possible 16-bit IODNs, VRM en¬ 
forces the following conventions: 

IODNs 1 through 1023 are reserved for 
devices defined at initial program load 
(IPL); 16384 through 32767 are reserved 
for minidisks; 32768 through 65535 


identify virtual devices (logical devices 
of which many instances may share one 
physical device). 

VRM device management services 
are available to hosted operating sys¬ 
tems on a flexible, dynamic-attachment 
basis. Virtual machines that want to es¬ 
tablish access to a particular device call 
on VRM by passing an IODN. VRM 
makes up a connection, or path , to the 
device, and returns a path identifier that 
is used by the virtual machine to con¬ 
duct its business with the device. 

Many VRM SVCs support I/O device 
attachment, data transfer, control, and 
detachment. Using the Query Device 
SVC, a virtual machine can learn which 
IODNs are currently defined within 
VRM and the characteristics of their 
associated devices. Once it has identi¬ 
fied the devices it requires, a virtual 
machine executes Attach Device SVCs to 
establish logical pathways. Given path¬ 
ways, the machine is free to use VRM’s 
Send Command and Start I/O SVCs to 
conduct synchronous or asynchronous 
I/O operations on its attached devices. 


A device need not be dedicated for 
the exclusive use of a single virtual ma¬ 
chine. Devices that can support shared 
use can be “attached” and used by mul¬ 
tiple virtual machines simultaneously. 
Under VRM control, I/O devices are 
treated as a resource pool for which 
concurrently running virtual machines 
contend, and then share. 

Virtual machines can add device 
management capabilities to VRM using 
the Define Code and Define Device 
SVCs. Define Code takes an executable 
module as a parameter, loads it into 
memory, and, in effect, dynamically 
links it into VRM. Define Device assigns 
an IODN to a device and informs VRM 
of the device’s characteristics. Together, 
these two SVCs can graft new device 
drivers into VRM without stopping and 
restarting a running system. 

VRM’s I/O SVCs allow virtual 
machines to exchange messages, per¬ 
mitting intermachine coordination, 
resource sharing, and notification of 
exceptional conditions. VRM also pro¬ 
vides a family of SVCs for machine con- 
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The VRM supervisor call handler routes calls from application to operating system, from operating system to VRM, and from 
VRM to VRM. The VRM performs limited legality checks on SVCs using a simple scheme based on the RT’s execution states. 


trol. Using VRM calls, a virtual machine 
can terminate its own operation, cause 
the booting (IPL) of another machine, 
call for the IPL of VRM itself, request in¬ 
formation about all currently running 
virtual machines, or learn the physical 
processor’s hardware serial number. A 
Debug Virtual Machine SVC permits the 
flagging of a particular virtual machine 
to cause automatic invocation of the 
debugger the next time it is given con¬ 
trol of the processor. 

VRM INNER WORKINGS 

Within VRM lies a flexible, realtime 
multiprogramming operating environ¬ 
ment with special extensions that allow 
it to present the illusion of several vir¬ 
tual machines running concurrently and 
independently on a single processor. 
VRM consists of processes, device driv¬ 
ers, and device managers. 

VRM processes are functionally 
identical to those of higher-level operat¬ 
ing systems, such as UNIX; they are 
asynchronously executing paths of in¬ 
structions that can run concurrently 
with each other and with interrupt ser¬ 
vice procedures. VRM device drivers are 
likewise analogous to their counterparts 
in conventional operating systems; they 
are made up of one or more subrou¬ 
tines that can be called from applica¬ 
tions, and they usually operate in con¬ 
cert with interrupt service routines. 

Device managers provide support 
for devices too complex to be serviced 
under the simple device driver arrange¬ 
ment. Device managers implement vir¬ 
tual terminals, for example, allowing a 
single physical terminal device to be 
simultaneously connected to and 
switchable among many different appli¬ 
cation programs or even among differ¬ 
ent virtual machines. Along with SVC 
handlers that route and queue I/O re¬ 


quests and virtual interrupts, VRM de¬ 
vice drivers and device managers make 
up the VRM I/O subsystem. 

In IBM’s off-the-shelf AIX environ¬ 
ment, the VRM system presents a single 
virtual machine to higher-level software; 
the single machine is dedicated to serv¬ 
ing AIX requirements. Although several 
VRM processes participate in the AIX/ 
VRM environment, one special process 
is responsible for coordinating all VRM 
activities in providing this virtual ma¬ 
chine. This process, along with its data 
structures and state information, is the 
AEX virtual machine. In environments 
where many virtual machines run con¬ 
currently and compete for hardware re¬ 
sources, one controlling VRM process 
exists for each machine. When VRM 
switches control of the processor from 
one virtual machine’s process to 
another, the effect is to deactivate one 
virtual machine and activate another. 

Processes and interrupt handlers 
are the active elements in a VRM-based 
system. They operate on each other and 
on queues, semaphores, paths, devices, 
and modules. Devices and modules 
carry 16-bit logical names; each device 
is assigned an IODN and each module 
carries an IOCN (I/O code number). 

Within a running VRM system, each 
system element is referenced by a 32- 
bit identifier (even devices and mod¬ 
ules already carrying IODNs and IOCNs 
are assigned identifiers). In addition to 
distinguishing system elements, the 32- 
bit identifiers contain an encoding of 
the element’s type, generation, and an 
index with which to locate its associated 
element control block quickly. These 
identifiers are assigned dynamically by 
the system, as VRM initializes and as 
elements are created during the course 
of normal processing. VRM uses the 
embedded type and generation data to 


apply validity checks to ensure that only * 
sensible operations are applied to 
system elements. 

VRM processes contend for proces¬ 
sor time on a simple priority basis, 
under the control of VRM’s scheduler, 
or process dispatcher . Execution prior¬ 
ities range from 0 (the highest) to 15. 
The dispatcher implements a preemp¬ 
tive scheduling discipline under which 
processes of higher priority than the 
one currently running are given imme¬ 
diate control if they become ready. The 
dispatcher also can accommodate 
round-robin sharing for processes at 
the same priority level. 

The internal VRM environment pro¬ 
vides processes with a host of runtime 
services. Most, such as interprocess 
message queuing primitives, synchron¬ 
izing semaphores, and a debugger, are 
general-purpose facilities of the sort 
found in most realtime systems. 

VRM processes and device drivers 
communicate messages and work re¬ 
quests among themselves with VRM’s 
queuing mechanism . Each device has an 
associated queue. When a virtual ma¬ 
chine process makes a Start I/O SVC to 
VRM, VRM uses the queuing facility to 
enqueue a request to the appropriate 
device driver. In addition to calls for 
enqueuing, dequeuing, and inspecting 
queue elements, VRM provides for the 
dynamic creation and destruction of 
queues and for the establishment of 
logical, synchronized data pathways be¬ 
tween communicating VRM elements. 

The semaphores are prioritied 
extensions of standard Dijkstra synch¬ 
ronizers. Each semaphore has an asso¬ 
ciated resource count. If the count is 
positive, a process attempting to receive 
a unit of resource from the semaphore 
is allowed to consume the unit and pro¬ 
ceed; if it is 0, the process waits. When 
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other processes free resource units by 
sending them to the semaphore, attend¬ 
ing processes are allowed to proceed in 
process priority order. 

Several timing services are avail¬ 
able to active VRM elements. Processes 
can set, cancel, or wait for time inter¬ 
vals in multiples of 975.562 microsec¬ 
onds (interrupt handlers can set and 
cancel, but cannot wait). In addition, a 
device timer facility allows convenient, 
semiautomatic management of device 
time-out conditions. A device driver 
can, during its initialization, associate a 
half-second resolution timer with its 
work queue. Under this arrangement, 
VRM automatically sets an interval timer 
each time the I/O initiate-entry point of 
the driver is called, and cancels the 
timer when the request is dequeued 
following its timely processing. 

STANDARD DEVICE MANAGERS 

In its standard configuration, the VRM 
I/O subsystem includes two key, high- 
function device managers, one for min¬ 
idisks and one for virtual terminals. 
Minidisks. The minidisk manager ena¬ 
bles VRM-hosted software to partition 
physical disk storage into subareas that 
can be managed independently. A mini¬ 
disk is a contiguous area of disk storage 
on a single drive. In a typical AIX envi¬ 
ronment, one minidisk is devoted to 
VRM and its associated device driver 
files, one is reserved as a paging area 
for use in virtual memory management, 
and several more hold AIX file systems 
that can be grafted into the hierarchical 
AIX directory structure. 

(Because of the vastness of the RT’s 
terabyte virtual address space, it is not 
feasible to allocate a paging minidisk 
large enough to accommodate the larg¬ 
est possible loading of memory. System 
managers therefore must select a pag¬ 
ing minidisk size by estimating the larg¬ 
est expected memory loading. The RT’s 
memory management code will termi¬ 
nate system operation if the capacity of 
the paging minidisk is exceeded.) 

VRM virtual machines can dynami¬ 
cally control the allocation of disk space 
among minidisks. Operating systems 
such as AIX, which offer a high degree 
of flexibility in managing disk storage, 
pass direct control of minidisk alloca¬ 
tion to the system user. The AIX mini¬ 
disks command allows a system man¬ 
ager to perform minidisk control func¬ 
tions directly from user command level. 
Virtual terminals. The VRM virtual termi¬ 
nal manager provides control of a set of 
physical terminals and their associated 
devices, creates virtual terminal abstrac¬ 
tions atop physical terminals, and man¬ 


ages data traffic among VRM virtual ma¬ 
chines and virtual terminals. The struc¬ 
ture of the virtual terminal manager is 
shown schematically in figure 4. 

The virtual terminal manager has 
two principal components: the virtual 
terminal resource manager (VTRM) and 
the virtual terminal mode processor 
(VTMP). The VTRM serves a coordinat¬ 
ing function—virtual machines call on 
the VTRM to configure, initialize, open, 
and close virtual terminals. It is the 
VTRM that creates an instance of a vir¬ 
tual terminal in association with a physi¬ 
cal terminal, returning an IODN and a 
path identifier to the requesting virtual 
machine. As many as 32 virtual termi¬ 
nals may be simultaneously associated 
with each physical terminal device. 

Once a virtual machine has created 
an instance of a virtual terminal, it uses 
the VTMP services to communicate with 
it. The VTMP provides a model of one 
logical terminal for each active virtual 
terminal. By default, the VTMP provides 
the virtual terminal user program with 
terminal interaction in keyboard send/ 
receive (KSR) mode. In KSR mode, the 

A dding support for a de¬ 
vice to VRM, while not easy, 
is achieved by following a 
well-conceived, copiously 
documented procedure. 


virtual terminal emulates an ASCII ter¬ 
minal recognizing ANSI 3.64 controls. 
The alternate, monitored mode (MOM), 
provides a more direct path from user 
program to display hardware and a 
shortened input path for keyboard and 
locator (mouse) input. 

In either mode, the VTMP provides 
the program with information about 
available fonts and colors and permits 
control of terminal devices such as key¬ 
board lamps and speakers. The VTMP 
also allows the setting of locator hori¬ 
zontal and vertical movement thresh¬ 
olds and accepts specification of locator 
movement scaling factors. 

ADDING DEVICE DRIVERS 

In its standard configuration, the VRM/ 
AEX software environment includes the 
minidisk manager, the virtual terminal 
resource manager, and driver support 
for asynchronous serial ports, diskette 
drives, hard-disk drives, parallel ports, 


and a streaming tape drive. High on 
IBM’s list of software goals in the RT 
project was that of allowing convenient 
open-system configurability for new de¬ 
vices by OEMs or end users. 

Adding support for a new device to 
VRM is not easy, but it can be achieved 
by following a well-conceived, copious¬ 
ly documented procedure. Roughly 
speaking, adding a device driver to VRM 
requires knowing how to write the 
code (usually in C), how to prepare it 
for integration, and how to load it into 
a VRM operating environment. 

VRM device drivers must be con¬ 
structed to a strictly defined set of inter¬ 
face requirements. The VRM Technical 
Reference Manual delineates the con¬ 
text in which drivers run and the set of 
functions they must perform. Each of 
the drivers is constructed as an executa¬ 
ble module with a single entry point; all 
services for which the surrounding en¬ 
vironment must rely on the driver are 
obtained by calling its single entry point 
with a function code, a data area, and 
the length of the data area. The inter¬ 
pretation of the data area’s contents de¬ 
pends upon the function invoked. 

Figure 5 illustrates the functions a 
driver must provide to VRM. The first 
call a driver must handle is the invoca¬ 
tion of its device definition function. 
VRM first calls on a device driver when 
it receives a Define Device SVC from a 
virtual machine. At definition time, a 
driver is passed the address of a define 
device structure (DDS)—a data struc¬ 
ture containing details of the device’s 
hardware characteristics, such as its I/O 
port addresses and DMA type, error¬ 
logging information, and other operat¬ 
ing parameters controlling how the 
driver may be called. 

VRM invokes a device’s initializa¬ 
tion function each time it receives an 
Attach Device SVC for the device. The 
driver performs this function by allocat¬ 
ing all the queues, control blocks, and 
other resources required to operate the 
device, and by sending the necessary 
hardware instructions to make the de¬ 
vice ready for use. It thus enables its in¬ 
terrupt level and DMA channel. 

A device’s termination is the oppo¬ 
site of its initialization. A driver is called 
to perform termination when VRM re¬ 
ceives a Detach Device SVC. It termi¬ 
nates by completing pending I/O opera¬ 
tions, releasing resources held in con¬ 
junction with the device, and perform¬ 
ing any other necessary tasks. 

The VRM drivers’ ability to support 
initialize (attach) and terminate (detach) 
functions allows the system to be both 
frugal and flexible in its management of 
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Among other duties, the virtual terminal manager handles data traffic between VRM virtual machines and virtual terminals. 


resources even under highly dynamic 
work loads. Because detaching a device 
releases its associated resources, they 
are not engaged when idle and are 
available to be used elsewhere. The 
ability to attach and detach dynamically 
also allows the serial sharing of devices 
that cannot be used concurrently by 
multiple virtual machines. 

A typical driver’s most frequent 
interaction with the environment comes 
in. the form of calls to its I/O initiation 
and interrupt-handling functions. Its I/O 
initiation function is invoked as the 
result of VRM receiving a Send Com¬ 
mand or Start I/O SVC. VRM conveys 
these requests to a device driver by de¬ 
positing 32-byte messages in the driv¬ 
er’s input work queue, then invoking its 
I/O initiation function once for each 
message in the queue. More precisely, 
VRM first calls on the device’s check 
parameters function to validate an I/O 
request, then enqueues it if the parame¬ 
ter checker approves its contents. A de¬ 
vice’s processing of a call for I/O initia¬ 
tion typically involves starting a hard¬ 
ware operation and noting status infor¬ 
mation for reference later, during the 
processing of a completion interrupt. 

A driver must provide a device-spe¬ 
cific interrupt-handling function to VRM 
in the form of a second-level interrupt 
handler (SLIH). Because interrupt levels 
can be shared by multiple devices, each 
level also has an associated first-level 
interrupt handler (FLIH); a level’s FLIH 
determines which of several devices on 
a level is interrupting by calling all the 
level’s SLIHs in succession until one 
determines that its own device of inter¬ 
est is interrupting. The SLIH then con¬ 
sumes the interrupt, performs whatever 
device processing is necessary to com¬ 
plete the I/O operation, and dequeues 
the work queue element that commis¬ 


sioned the operation. Dequeuing the 
work request causes VRM automatically 
to generate a 32-byte acknowledgement 
message and queue it back to the sys¬ 
tem element that requested the opera¬ 
tion (detailed status information for the 
message is provided by the driver). If a 
virtual machine requested the opera¬ 
tion, it receives the acknowledgement 
by means of a virtual interrupt. 

In addition to standard interrupt 
processing, VRM supports off-level inter¬ 
rupt processing. In high-performance, 
time-critical I/O situations such as the 
servicing of high-speed asynchronous 
communications lines, SLIH designers 
have the option of performing partial, 
minimal processing when an interrupt 
is first received, then deferring further 
processing until interrupt activity has 
subsided. VRM makes note of deferred 
interrupt processing work in a sched¬ 
uled off-level interrupt processing 
queue and delivers it back to the driver 
for completion later. 

Device driver program modules 
must be built in conformation with a 
set of general coding requirements. 

IBM provides assembly and C language 
development tools for VRM that run 
under ABC. A device driver, regardless 
of the language in which it is coded, 
must support the C subroutine linkage 
scheme, be memory location-indepen- 
dent, and, oddly, may contain no more 
than one reference to any given exter¬ 
nal name. (Driver architects, conse¬ 
quently, must funnel multiple calls to 
external subroutines through a local 
interface subroutine.) 

Driver developers also have the 
VRM Debugger, which can execute with 
just the VRM nucleus and a PC mono¬ 
chrome display or a standard terminal 
and a serial adapter. The debugger can 
be given control when the system ter¬ 


minates abnormally, when a preset 
breakpoint is executed, or when a spe¬ 
cial keyboard sequence is entered. Al¬ 
ternatively, a VRM supervisor call allows 
the debugger to gain control automati¬ 
cally when a user-designated virtual ma¬ 
chine is dispatched to run. 

A developer who has created a 
new VRM device driver must choose 
one of three methods for configuring 
the device into the VRM system: install 
it on the VRM minidisk for automatic 
loading at VRM IPL time; tailor ABC con¬ 
figuration hies to cause ABC to load the 
driver as part of ABC initialization; or 
construct the ABC application to call 
directly for its definition, loading, and 
attachment. (If the device is to be used 
from ABC, the developer also may need 
to generate a simple ABC-level driver 
into the ABC kernel to provide access 
to the VRM driver.) 

VRM AS REALTIME SYSTEM 

Although VRM is viewed as a supporting 
player to ABC, developers undoubtedly 
will exploit its capabilities as a realtime 
operating system in its own right. VRM 
facilities for process management, inter¬ 
process synchronization and communi¬ 
cation, memory management, and syn¬ 
chronous or asynchronous I/O make it 
a match for any stand-alone commercial 
realtime system. Its dynamic configura¬ 
tion abilities, in fact, are not found in 
most commercial systems on micro- or 
minicomputer-class machines. 

The fact that VRM coexists symbio- 
tically with ABC raises interesting possi¬ 
bilities for hybrid systems in which con¬ 
ventional application programs run nor¬ 
mally as ABC programs, while realtime 
application processing is under control 
of another VRM virtual machine and its 
cooperating processes. VRM’s preemp¬ 
tive scheduling discipline can be used 
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VRM 


FIGURE 5: VRM Device Driver Fundi 



Device drivers perform a strictly defined set of functions. Each driver is an executable module with a single entry point. 


to ensure that time-critical realtime pro¬ 
cesses take precedence over AEX virtual 
machine support processes. 

Developers of VRM-based applica¬ 
tions do not have to go far to find a 
cross-development environment. AIX 
provides all the compiling, linking, and 
configuration tools required to develop 
VRM code. Except for the odd restric¬ 
tion that VRM modules may have no 
more than one reference to each exter¬ 
nal symbol, VRM coding conventions 
are easily met using C or assembly lan¬ 
guage under AIX. 

With the inclusion of VRM in the 
system, the RT PC can be viewed as 


coming with built-in, operating system- 
independent device drivers. By dramati¬ 
cally reducing the amount of work re¬ 
quired for third-party software develop¬ 
ers to erect systems-level software on 
the new ROMP processor, IBM has 
made the RT a much more attractive 
commercial platform. Along with the 
widespread use of high-level languages 
such as C, VRM goes a long way toward 
eliminating the obstacles to software 
migration that are usually posed by new 
machine architectures. 

To software architects and IBM 
watchers, VRM is at worst an interesting 
experiment and at best a model ap¬ 


proach to harnessing the growing pow¬ 
er and taming the increasing complexity 
of workstation-level computers. To soft¬ 
ware providers, it is a flexible, high- 
performance, realtime environment and 
a vehicle for providing painless integra¬ 
tion of support for new devices into 
AIX. To operators and end users of AEX 
systems, it is a barely visible, but pow¬ 
erful extension, to the native capabili¬ 


ties of AEX and the RT PC. 



Richard M. Foard, a consulting editor for PC 
Tech Journal, is manager of product develop¬ 
ment at RoadNet Technologies, Inc., located 
in Baltimore, Maryland. 
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With AIX, IBM has surpassed 
UNIX System V in function, 
flexibility, and usability, 
while managing to maintain 
a highly compatible operating 
environment for the RT PC. 


RICHARD M. FOARD 


I n assembling the RT PC software en¬ 
vironment, IBM took on an extra¬ 
ordinary number of challenges at 
one time. With the Advanced Interactive 
Executive (AIX), it stepped squarely into 
the UNIX System V business. The RT’s 
novel, soft virtual machine architecture 
makes configuration for new devices a 
painless process; in many cases it does 
not even require regenerating the AIX 
kernel. IBM forged an. elegant arrange¬ 
ment that allows application programs 
to take full advantage of the RT’s revolu¬ 
tionary memory management agility. It 
shored up weaknesses inside the UNIX 
kernel. It introduced “virtual devices.” 

It built an optional data management 
layer on top of UNIX’s well-conceived 
but rudimentary file system. It un¬ 


leashed yet another UNIX text editor on 
the world. Finally, it improved UNIX’s 
legendary user-unfriendliness, or at 
least made a creditable try 7 . 

IBM is, as always, coy about the 
size and scope of its software tooling ef¬ 
fort, but compared to most UNIX ports, 
the task must have been staggering. 

That IBM chose UNIX System V as the 
base from wTiich to build AIX is not 
news. UNIX is entrenched as the operat¬ 
ing system of choice in the engineering/ 
scientific workstation marketplace. What 
is news is the thorough attack that AIX 
developers mounted on UNIX’s time- 
honored deficiencies. Their efforts have 
produced an operating system that far 
surpasses UNIX in function, flexibility, 
and usability, yet provides a highly com- 
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patible target for porting existing UNIX 
applications and knowledge. 

In repairing UNIX shortcomings, 
AIX developers made sweeping en¬ 
hancements below, within, and above 
the UNIX kernel. Layered below the 
kernel, between AIX and the RT’s I/O 
and memory management devices, is 
the Virtual Resource Manager (VRM), a 
realtime execution environment that di¬ 
rectly controls the RT’s hardware while 
presenting a uniform, high-level inter¬ 
face to the AIX kernel. 

Within the kernel, UNIX’s standard 
interprocess signaling facilities have 
been augmented by newly engineered 
shared memory and signal management 
primitives. In cooperation with VRM, 
the AIX kernel supports the RT’s virtual 
memory architecture, allows highly dy¬ 
namic configuration for I/O devices, 
and incorporates advanced error¬ 
logging mechanisms. 

Lying atop the kernel, right next to 
UNIX’s standard Bourne and C shell 
user-interface programs, is the Usability 
Services layer, which gives the user the 
ability to invoke and control programs 
in a menu/mouse/pop-up window envi¬ 
ronment instead of in UNIX’s terse, 
arcane, native tongue. 

AEX-based applications can call on 
UNIX’s standard, low-level, flat, file 
management system, or they can use a 
set of optional extended hie and data 
management facilities; these include a 
B-tree indexed access method, relation¬ 
al data modeling tools, and a Structured 
Query Language (SQL) interface. ADC 
applications also have the option of call¬ 
ing on the RT’s unique virtual memory 
capabilities to map DASD (direct access 
storage device) resident program and 
data hies directly into the virtual ad¬ 
dress space. This feature provides a 
single-level storage capability like the 
one introduced in IBM’s System/38. 

The litany of the AEX environment’s 
extensions to standard UNIX is quite 
long. If the RT were just another UNIX 
machine, there would not be much to 
say about it, at least not to the UNIX ini¬ 


tiates. This article focuses more on how 
ADC is different from UNIX rather than 
how it is the same. 

TWO FEET OF SOFTWARE 

The sheer bulk of the RT’s standard 
software package is quite intimidating. 
Occupying two feet of shelf space, the 
packaged ADC software environment is a 
far cry from the current PC family’s sin¬ 
gle DOS binder. Software developers 
who have ordered the optional ADC and 
VRM technical reference manuals or li¬ 
censed program products such as 
Applix confront an even bulkier set of 
software and literature. 

IBM offers some guidance in the 
form of a Library Overview and Read¬ 
ing Sequence brochure and a compre¬ 
hensive Bibliography and Master Index 
volume. The brochure sketches the con¬ 
tents of the other documents and sug¬ 
gests a reading sequence. The master 
index provides the point of reference 
from which users can locate informa¬ 
tion in any of 24 standard and optional 
RT PC reference books. 

One entire reference volume is 
dedicated to software installation. Its 
eight chapters lead the reader, in well- 
considered, painstaking detail, through 
the VRM and ADC software installation 
and configuration processes. Although 
the prospect of an eight-chapter installa¬ 
tion process may seem intimidating, the 
software installation for a standard hard¬ 
ware set can be done quickly even by a 
(careful) first-time user. 

System software comes on a set of 
eighteen 1.2MB diskettes, grouped into 
Installation/Maintenance, VRM, ADC 
Operating System, Usability Services, 
Multi-User Services, and Extended Ser¬ 
vices sets. The system installation re¬ 
quires booting and installing the VRM, 
then installing the “base system pro¬ 
gram” (ADC), and loading the desired 
sets of additional system programs. 

During the installation process, the 
user gets a first look at some of the fea¬ 
tures that, from an operational view¬ 
point, distinguish ADC from other UNIX 


implementations. From the time the 
first VRM diskette is bootstrapped, the 
system walks the user through a menu- 
based dialogue in which decision 
points, and the consequences of taking 
the default choices, are clearly ex¬ 
plained at each step. No prior experi¬ 
ence with UNIX is required. For those 
users who in the past have been terro¬ 
rized and misled by obscure UNIX in¬ 
stallation procedures, this is by far the 
least anxiety-provoking of the lot. The 
menu-driven ADC installation procedure 
leads the user as far as the loading of 
the / (root) and /usr file systems along 
with their standard contents. 

In normal operation as well as 
during installation, ADC, VRM, and their 
companion products can produce a vast 
array of error, exception, and informa¬ 
tion-only messages on the system con¬ 
sole or the system unit’s LED display. 
IBM has chosen a uniform, centralized 
approach to providing message explana¬ 
tions by cataloging all the messages the 
system is capable of producing in a sin¬ 
gle, massive Messages Reference volume. 
Organized by product name and num¬ 
eric message class code, messages are 
listed with probable causes and sug¬ 
gested corrective actions. However, the 
messages themselves tend to be ver¬ 
bose and usually provide sufficient in¬ 
formation for the user to solve prob¬ 
lems without consulting the book. 

After installing VRM, the user may 
choose to use the devices and mini¬ 
disks commands to customize the sys¬ 
tem. Devices reports on the current 
operating system device driver configu¬ 
ration and allows the addition, deletion, 
or reconfiguration of system device 
drivers (see photo 1). Minidisks pro¬ 
vides for the creation and destruction of 
VRM-maintained hard-disk partitions 
called minidisks (see photo 2). 

Separate minidisks, each of which 
must be wholly contained on a single 
hard-disk drive, hold the VRM file sys¬ 
tem, a virtual memory paging area, the 
optional AT coprocessor’s DOS file sys¬ 
tem, and AIX file systems. Minidisk-resi- 
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The Followi 

ng devices 

are configured in your system. 




A zero (0 ) 

in t he Port, Slot, 

or IODN field indicates informat 

ion 

is 


not available or not ; 

ipplicable. 




Name 

Type 

Class 

Adapter 

Port 

Slot 

IODN 

coproc 

coproc 

coproc 

** Description Not Available 

0 

0 

2030 

lpO 

opp 

printer 

IBM Mono Disp & Paral Prntr 

1 

3 

12000 

hdiskO 

hdiskO 

disk 

IBM RT PC Fixed Disk/Diskett 

0 

0 

1 

hdiskl 

hdiskl 

disk 

IBM RT PC Fixed Disk/Diskett 

0 

0 

2 

hdisk2 

hdisk2 

disk 

IBM RT PC Fixed Disk/Diskett 

0 

0 

3 

FdO 

FdO 

diskette IBM RT PC Fixed Disk/Diskett 

0 

0 

4 

To RETURN to the list 

oF commands, press Enter. 




To PRINT th 

is list of 

devices, 

, press F4. 




> 








The devices command reports on the current operating 
system device driver configuration and allows the addition, 
deletion, or reconfiguration of system device drivers. 



Fixed Disk hdiskO has the Following Minidisks: 


MD MD MD 

Block 

Number 

MD Mount 

Auto Auto 

R/W 

Name IODN Type 

Size 

Blocks 

Locatn Directory 

I PL 

Mount 

Status 

hd6 32760 VRM 

512 

2284 

B /vrm 

N 

Y 

R/0 

hd4 16385 

512 

512 

2400 

19261 

B 

g *************** 

N 



Available Space 

32766 PgSpace 

512 

19436 

B,M 

N 



Available Space 

512 

43259 

M,E *************** 





To CONTINUE, press Enter. 

To PRINT this list of minidisks, press F4. 


The minidisks command provides for the creation and de¬ 
struction of VRM-maintained hard-disk partitions. 




»!PDATE »S WITCH »FNVIRONMKNT »CREATE »S0RT >>PICK 


»CL0SE 


Last UPDATE at 

11:03. 

-FIFES- 


Current Directory is /usr/bin. 

»(root) »usr 

»bin 



Name 

File Type 

Changed 

Size (bytes) 

»300 

Run File 

06/20/86 

9764 

»300S 

Run File 

06/20/86 

9S40 

»300s 

Run File 

06/20/86 

9840 

»4014 

Run File 

06/20/86 

16S40 

»450 

Run File 

06/20/S6 

9492 

»activate 

Run File 

06/18/86 

49S80 

»actmngr 

Run File 

06/18/S6 

514S0 

»actwind 

Run File 

06/1S/S6 

276492 

»archive 

Shell Proc 

06/18/S6 

54S 

»at 

Run File 

06/20/86 

37524 

»awk 

Run File 

06/20/86 

75456 

»batch 

Shell Proc 

06/20/86 

37 

»cancel 

Run File 

06/18/86 

498S0 

»cb 

Run File 

06/20/S6 

24604 


The Usability Services user can open and view multiple com¬ 
mand menus in switchable, full-screen environments. 
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dent ALX file systems can be grafted 
into the system’s directory tree using 
the mount command in the same way 
that most UNIX systems accept the graft¬ 
ing of entire disk devices. 

HIDDEN COMPLEXITY 

Most UNIX environments split their 
user communities quickly into two 
groups: the high priests who choose to 
learn every detail of manipulating file 
systems, reconfiguring devices, and ar¬ 
ranging intersystem communications, 
and all of the others, who do not. AIX 
developers took great pains to avoid 
baffling the latter group of users. This 
adaptation has all the special UNIX con¬ 
figuration files, but it hides most of the 
complexity of managing them from the 
user by providing friendly, knowledge¬ 
able facilities, such as devices. 

Having installed the standard con¬ 
tents of the root and user file systems, 
the first-time user next installs AIX’s 
“Additional Operating System Pro¬ 
grams,” including the INed text editor, 
Usability Services, the Asynchronous 
Terminal Emulator, Multi-User Services, 
and Extended Services. These additional 
standard programs, with other, optional 
licensed program products from IBM, 
are installed using the ADC installp and 
updatep utility programs. 

Installp is capable of more than 
just moving files from a diskette (or 
tape) onto the hard disk. Providing 
higher-level facilities than the standard 
UNIX file-level tape archiver (tar), 
installp treats groups of related files as 
parts of a single product that must be 
installed together or not at all. Installp 
incorporates some fundamental require¬ 
ments of good system management that 
are ignored by facilities available in 
most UNIX environments. 

First, installp can preserve a copy 
of a superseded program version, along 
with any of its supporting files, in a save 
directory. Second, it automatically cap¬ 
tures a note that an installation has 
been made in a chronological product 
history file. Third, installp allows soft¬ 
ware product suppliers to provide a 
product-specific installation procedure 
to be executed automatically, as part of 
the installation process. This procedure, 
in addition to calling on ADC or user- 
supplied programs, can invoke a set of 
internal installp commands that per¬ 
form functions commonly required dur¬ 
ing software installations. The internal 
commands include inusave (archive file 
that will be replaced), inurecv (recover 
archived files), and ckprereq (deter¬ 
mine whether the environment is com¬ 
patible and current with the product 


being installed). When it has completed 
its product-specific installation work, 
the installation procedure returns a 
code to installp indicating the further 
actions required to make the newly 
installed product usable. With this code, 
the procedure can call for cancellation, 
no further action, or combinations of an 
AIX restart, an AIX kernel regeneration, 
and a VRM restart. 

Updatep, installp’s companion pro¬ 
gram, allows system managers to apply 
updates to installed programs on an 
apply/commit/reject basis. A system 
manager can apply a revision, allow us¬ 
ers to try it, and then later indicate that 
it is to be committed (kept) or rejected 
(automatically backed out). Updatep 
forestalls common system configuration 
management mistakes by preventing the 
immediate destruction of superseded 
program versions or the application of 
a new batch of product changes if older 
ones are still pending. Like installp, 
updatep also captures history informa¬ 
tion concerning updates, and allows 
product suppliers to provide a product- 
specific update procedure that is able to 
call upon general AIX commands or a 
set of special-purpose commands imple¬ 
mented in updatep. 

These two programs hold obvious 
benefits. End users benefit from the 
ease with which software products can 
be installed. System managers are 
spared the critically important but tire¬ 
some work required to keep clear rec¬ 
ords, maintain fallback capabilities, and 
generally keep the system running 
smoothly. Software vendors who cor¬ 
rectly compose installation and update 
procedures will avoid hours on tele¬ 
phone support hot lines puzzling out 
customers’ questions. 

In most other respects, operating 
and managing an AIX system holds few 
surprises for those familiar with other 
UNIX environments. A users command 
assists in the creation, removal, and ad¬ 
justment of system users. AIX users car¬ 
ry all the familiar UNIX attributes; yet 
unlike some environments, users can 
belong to more than one group. 

AIX observes the UNIX convention 
of checking its file systems at IPL (initial 
program load) using the fsck file system 
checker. When things go awry, the fsdb 
(file system debugger) can be used to 
traverse and examine an ailing file sys¬ 
tem in byte-level detail and to apply di¬ 
rect, low-level changes to the file sys¬ 
tem’s structure and contents. 

A standard complement of system 
accounting capabilities is provided for 
connect time, process, disk, and printer 
use. A chargefee command allows sys- 
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“How to protect your software 
by letting people copy it?’ 

By Dick Erett, President of Software Security 


Hard Disk Installation : Simply copy program disk 
to hard disk using DO S Command - Copy A;*,* C: 

ogram Back-ups : You may make as many copies of 
the program diskette as you wish. 


Data Back-ups : Use normal back-up and restore 
commands, including backing up sub-directories containing 
program files. 

Networks : This product may be 
ssworks. Follow die same installation 
Ion page 102 of this manual The Block 
^ with the normal operation of any 



Soon all software installation procedures will be as straightforward as this. 
The only difference will be whether you include the option to steal your 
product or not. 


Inventor and 
entrepreneur, 
Dick Erett, 
explains his 
company’s 
view on the 
protection of intellectual 
property.__ 

crucial point that 
even sophisticated 
software develop¬ 
ment companies and the 
trade press seem to be miss¬ 
ing or ignoring is this: 
Software protection must 
be understood to be a 
distinctively different 
concept from that com¬ 
monly referred to as 
copy protection. 
Fundamentally, software 
protection involves devising 
a method that prevents 
unauthorized use of a 
program, without restricting 
a legitimate user from 
making any number of 
additional copies or prevent¬ 
ing program operation via 
hard disk or LANs. 

Logic dictates that mag¬ 
netic media can no more 
protect itself from misuse 
than a padlock can lock itself. 

Software protection must 
reside outside the actual 
storage media. The technique 
can then be made as tamper 
proof as deemed necessary. 

If one is clever enough, 
patent law can be brought 
to bear on the method. 

Software protection is at 
a crossroads and the choices 
are clear. You can give 
product away to a segment 


of the market, or take a 
stand against the theft of 
your intellectual property. 

giving your software 
away is fine ... 99 

We strongly believe that 
giving your software away 
is fine, if you make the 
decision to do so. However, 
if the public’s sense of ethics 
is determining company 
policy, then you are no 
longer in control. 

We have patented a device 
that protects your software 
while allowing unlimited 
archival copies and unin¬ 
hibited use of hard disks and 
LANs. The name of this 
product is The BLOCK™ 

The BLOCK is the only 
patented method we know 
of to protect your investment. 
It answers all the complaints 
of reasonable people con¬ 
cerning software protection. 


In reality, the only people 
who could object are those 
who would like the option 
of stealing your company’s 
product. 

“...eliminating the ratio¬ 
nale for copy-busting... 99 

Since The BLOCK allows 
a user to make unlimited 
archival copies the rationale 
for copy-busting programs 
is eliminated. 

The BLOCK is fully pro¬ 
tected by federal patent law 
rather than the less effective 
copyright statutes. The law 
clearly prohibits the produc¬ 
tion of work-alike devices 
to replace The BLOCK. 


The BLOCK attaches to 
any communications port of 
virtually any microcomputer. 
It comes with a unique 
customer product number 
programmed into the circuit. 

The BLOCK is transpar¬ 
ent to any device attached to 
the port. Once it is in place 
users are essentially unaware 
of its presence. The BLOCK 
may be daisy-chained to 
provide security for more 
than one software package. 

Each software developer 
devises their own procedure 
for accessing The BLOCK 
to confirm a legitimate user. 
If it is not present, then the 
program can take appro¬ 
priate action. 

.. possibilities... 
limited only by your 
imagination. 

The elegance of The 
BLOCK lies in its simplicity. 
Once you understand the 
principle of The BLOCK, 
hundreds of possibilities will 
manifest themselves, limited 
only by your imagination. 

Your efforts, investments 
and intellectual property 
belong to you, and you have 
an obligation to protect 
them. Let us help you safe¬ 
guard what’s rightfully yours. 
Call today for our brochure, 
or a demo unit.” 



1 oftware 
ecurity inc. 


*/iA 

870 High Ridge Road Stamford, Connecticut 

203 329 8870 
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tem operators to levy one-time charges 
for special services and materials. 

Backing up and restoring file sys¬ 
tem data incrementally or en masse is 
accomplished in traditional UNIX style 
using backup and restore commands 
or, alternatively, using the dd (device- 
to-device copy) command. All of these 
commands can be performed using ei¬ 
ther diskettes or streaming tape. AT co¬ 
processor minidisks are not structured 
as AIX file systems; therefore they must 
be backed up and restored using dd. 
Unlike backup and restore, dd pro¬ 


cesses data at the disk image level in¬ 
stead of processing it file by file. 

A stand-alone shell and backup, 
restore, dd, fsck, fsdb, and other select¬ 
ed AIX commands are available as part 
of a minimal AIX operating environ¬ 
ment on the bootable “Installation and 
System Maintenance” diskette as well as 
in the full AIX environment. The quick¬ 
booting maintenance diskette can be 
used as a convenience to system opera¬ 
tors or as a last line of defense when 
hie system damage prevents bringing 
up the full AIX system from the hard 



"When Teradyne's 
Financial Systems 
Group needed DEC 
terminal emulation 
software we 
chose VTERM." 


Gregg Prescott, Teradyne, tnc. 


VTERM/220 
Quality makes 
all other DEC 
terminal 
emulators 
obsolete 


Over 35,000 demanding profes¬ 
sionals, like Teradyne’s Gregg 
Prescott, have recognized VTERM’s 
superior quality. 

Now this same VTERM quality is 
available in Coefficient’s powerful 
new emulator, VTERM/220. 
Features include: 

• Plug compatible VT220 emulation 
with 132-column support and 
optional Tektronix™ 4010/4014 


graphics. 

• Extensive file transfer system offering KERMIT, XMODEM 

and our VTRANS protocol with VMS?" RSX11 M/M+I M RSTS/E™ 
and UNIX™ software. 

• Host data capture on PC with conversion to Lotus® 1-2-3® 
Symphony® and dBase® 

• “Hot Key” toggle between host session and PC DOS. 

Call us today at 212-777-6707 ext. 501. 


Coefficient 

The Leader in DEC Emulation Software 

Trademarks: DEC, VMS, RSTS/E, RSX n M/M + , Digital 

Equipment Corp.; Tektronix, Tektronix, Inc.; Lotus, 1-2-3, Hnpffiripnt CorDOratiOfl 

Symphony, Lotus Development Corp.; dBase, Ashton-Tate, '*'° eTTIC ' eni , "w l Uv ri! o 

UNIX at&t, Ben Laboratories. 611 Broadway, New York, N.Y. 10012 
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disks. When necessary, system operators 
can effect repairs even when they are 
not able to run AIX normally. 

Standard AIX provides two meth¬ 
ods of conducting intersystem commu¬ 
nications. UNIX’s uucp and uux are 
available for intersystem file transfer 
and remote command execution. They 
are accompanied, in AIX’s Communica¬ 
tions Guide document, by an extremely 
clear explanation of their mysterious 
set-up and operating procedures. 

Instead of the standard UNIX cu 
program for terminal emulation, AIX of¬ 
fers its asynchronous terminal emulator 
(ate) program. Ate’s interactive, menu- 
driven style is much friendlier than 
cu’s, and provides a much larger range 
of functions. Ate can emulate a VT-100 
terminal, maintain a dialing directory 
and deliver dialing commands to a 
modem, and perform XMODEM or pac¬ 
ing-style file transfers. 

DYNAMIC CONFIGURATION 

With help from the underlying intelli¬ 
gence of the VRM environment, AIX al¬ 
lows dynamic configuration of its device 
drivers. At system boot time, the AIX 
kernel and its device drivers are loaded 
into system memory. Under the split- 
function AIX/VRM architecture, however, 
this accomplishes only part of the job of 
loading device support. Low-level, hard- 
ware-manipulating device intelligence 
actually lies in VRM’s device drivers, 
which are not loaded automatically 
when AIX boots. 

After the AIX kernel has initialized 
itself, the /etc/rc system initialization 
script invokes the vrmconfig program 
to load VRM’s starting set of device driv¬ 
ers. Vrmconfig’s actions are controlled 
by the contents of two standard system 
configuration files: /etc/system and /etc/ 
master. These two text files contain 
information, grouped into stanzas that 
indicate which drivers are to be loaded 
and how they are to be configured. 
Vrmconfig uses this information to 
issue Define Code VRM calls; with the 
assistance of “customize helper” pro¬ 
grams it also issues Define Device calls 
and binds the VRM drivers to their AIX 
counterparts. When vrmconfig’s job is 
done, a fully operational set of device 
drivers is in place. 

In typical AIX environments, device 
driver configuration is performed in a 
single burst of activity at boot time. AIX 
and VRM, however, are capable of load¬ 
ing or removing drivers later, during 
the course of normal system operation. 
Software vendors consequently have the 
option of providing VRM device drivers 
on a load-as-needed basis. 
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Regular Holiday 
Price Price 


e» c V'° 


Holiday Gift Ideas 

For Yourself or Your Friends 


STAY-RES-Make Compiled BASIC* Programs 
Memory-Resident. 

Invoke your program with a "hot key" or a POKE 
from another program. Protects you from calling 
DOS functions at unsafe times. Automatic screen 
save /restore in text or MONO/CGA graphics modes 
(including EGA, Hercules). More than one program 
can be co-resident. Enables you to perform multi¬ 
tasking with BASIC. Compatible with any well- 
behaved program and most not-so-well behaved 
ones. Demo available. $95 

MACH 2— Ultra-fast, Extensive Assembler 
Subroutine Library for BASIC* 

Our assembler subroutines give your programs a 
crisp, professional look and feel. Display data in¬ 
stantly when compiled. Window manager. Store, 
sort, search string data using all available DOS 
memory—no more 64K limit. Controlled input 
routine allows full use of standard editing keys & 
ignores Ctrl-C and Ctrl-Break. Change screen 
attributes without re-displaying text. Read/write 
files FAST as DOS. PRINT USING for numbers up 
to 6 times faster than BASIC. Number rounding. 
DOS/BIOS function calls & interrupts. Many more 
functions. Source code available. Demo available. 
No assembler or knowledge of assembler program¬ 
ming is required. $75 

PEEKS ’N POKES— Get More out of the IBM PC 
Family* 

Read & change system configuration. Read /write 
CMOS chip on AT class machines. Unprotect GW- 
BASIC, BASIC, BASICA programs saved with "P”. 
Read & change keyboard status. Plug characters in¬ 
to keyboard buffer. Read printer, COM and video 
status. Swap monitors, COM ports and printers. 
Generate more and better sounds than BASIC. Find 
more PEEKS & POKES. Tutorials on binary & HEX 
numbers, DEF SEG, Port, INP, OUT, logical opera¬ 
tors. Boot your system three different ways from 
BASIC. Many more functions. Most source code in¬ 
cluded. $45 

THE INSIDE TRACK-Programmer’s Utilities & 
Starter Assembler Routine Library for BASIC*. 

Control keyboard shift status from DOS or your 
program—force CAPS lock, NUM lock, etc. Keep 
diskette motor running for better throughput. Copy 
protect a diskette. Boot your system three different 
ways from DOS. Duplicate one monitor’s contents 
on the other monitor. Load & execute large EXE files 
faster than DOS, from DOS or compiled BASIC. 
Limit memory used by compiled BASIC programs 
to avoid reloading Command.com. Send ANSI con¬ 
trol characters to screen in any compiled BASIC. 
Memory map and BIOS call reference chart, in¬ 
cluding EGA calls. All source code included. Many 
more functions. $65 


Special Holiday 
Package Prices (Thru 1/31/87) 

All 4 products 
Stay-Res, Peeks ’n Pokes, 
Mach 2 

Stay-Res, The Inside Track, 
Peeks ’n Pokes 
Stay-Res, Mach 2 
Stay-Res, Peeks ’n Pokes 
Mach 2, Peeks ’n Pokes 
Peeks ’n Pokes, The Inside 
Track 


1 - 800 - 922-3383 


NOT COPY PROTECTED.None of our software is 
copy protected. All subroutines can be included 
in your compiled programs with no royalties. All 
software requires an IBM PC, XT, AT, Tandy 1000, 
1200,3000 or compatible with DOS 2 or later. Free 
technical support included with all products. 


*Each package includes a manual containing 
complete instructions and sample programs. All 
packages are compatible with QuickBASIC 1 & 2, 
BASCOM 1 & 2, MS BASIC Compiler 5.36. (Stay- 
Res with QB 2 requires DOS 3 or later.) Stay-Res 
programs use a minimum of about 90K Memory. 
All except Stay-Res compatible with BASIC Inter¬ 
preter, BASICA, GW-BASIC, MS BASIC. 


DEMONSTRATION DISK:Send us a check for $5 
(no credit cards, please) and we’ll send you a 
demo of Mach 2 and Stay-Res. The $5 will be ap¬ 
plied to your purchase of any of our software that 
is purchased directly from us. 

ORDER NOW. VISA/MC/COD orders call 
1-800-922-3383 (COD USA only —add $3). In 
Georgia(404) 973-9272. Add shipping and hand¬ 
ling: $3 per order USA, $5 for 1 or 2 packages to 
Canada (add $2 each addt’l package). Elsewhere 
$18 for first package, $7 each additional. GA 
residents please add sales tax. 

MicroHelp, Inc. 

2220 Carlyle Drive • Marietta, Georgia 30062 


CIRCLE NO. 257 ON READER SERVICE CARD 








Device drivers are included to 
allow users to code their own 
custom programs, if desired. 
Overland Data’s professional 
technical staff provides telephone 
support for all Overland products, 
and will be happy to discuss your 
specific application requirements. 
Call today. 

XENIX and MS-DOS are Registered 
Trademarks of Microsoft Corp. 


operations, they can engage ATX in a 
much friendlier dialogue than the UNIX 
shells provide. However, like most 
menu-based systems, Usability Services 
slows down experienced users. UNIX 
novices who use the system often can 
wean themselves quickly away from the 
Usability Services environment. 

DEVELOPMENT ENVIRONMENT 

ATX is UNIX System V. Software devel¬ 
opers familiar with standard UNIX will 
find an instantly familiar environment in 
the Bourne and C shells, the vi text edi¬ 
tor and its variants, an optimizing C 
compiler, and the whole host of UNIX 
filters and utility programs. 

The first AEX extension to the stan¬ 
dard UNIX environment that users are 
likely to notice and exploit is its ability 
to create multiple virtual terminals on 
the RTs direct-connection, high-func¬ 
tion terminal devices. By giving the 
open command, high-function terminal 
users can create and activate a new vir¬ 
tual terminal. Open, which takes the 
name of a command as an argument, 
creates a process to run the specified 
command and hooks its input and out¬ 
put streams to, the newly visible termi¬ 
nal screen. For example, the command 
open csh clears the screen and shows 
the C-shell’s prompt at the top. Users 
may work with this new shell and ter¬ 
minal until they terminate the shell by 
logging out, at which time the original 
screen (the one showing the open com¬ 
mand) reappears. 

If more than one virtual terminal is 
active (as many as 16 may be created at 
one time), ATX considers them to be 
members of a circular terminal ring. By 
using the Alt-Action key sequence, users 
can view the various virtual terminal 
screens. Terminating a virtual terminal’s 
associated process causes the terminal 
to deactivate and drop out of the ring. 

If the RT’s optional AT coprocessor is 
started, it creates its own virtual termi¬ 
nal as part of the ring and makes it the 
visible terminal. 

Software developers can put virtual 
terminals to good use. By performing 
text editing on a different virtual termi¬ 
nal instead of in a process subordinate 
to the shell, developers can toggle from 
the editor back to the shell to browse 
files or run test or utility programs. 
Some processes that users normally 
would run in the background of a stan¬ 
dard UNIX environment can be run un¬ 
der a shell on another virtual terminal, 
allowing users to continue their fore¬ 
ground activities while preserving the 
background’s terminal output on its 
own, dedicated virtual terminal screen. 


RTAIX 

AIX FOR BEGINNERS 

IBM provides a set of programs and tu¬ 
torials for first-time users in its Usability 
Services package, which allows users to 
interact with ATX in a menu-driven, 
pop-up window style. The services con¬ 
ceal UNIX’s cryptic command names, 
for example, allowing users to show 
files instead of catting them, or to find 
text in files instead of grepping for it. 

When used from a suitably equip¬ 
ped terminal, the Usability Services 
package allows quick navigation of its 
command menus using a mouse, the 


keyboard, or both. Just as shell-level 
users can create new instances of virtual 
terminals at will, Usability Services 
users can open and view multiple com¬ 
mand menus in switchable, full-screen 
menus (see photo 3). From the ser¬ 
vices’ top-level screens, users can open- 
submenus for file management, DOS- 
style command processing, program 
development, communications, system 
configuration and customization, and 
status and error reporting. 

Once users learn to traverse the 
Usability Services menus and choose 
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I Track tape support for 
personal computers 

• XENIX and MS-DOS support 

• Performance to support real 
time data acquisition 

Virtually all mainframe and mini 
systems already have 1600 BPI 
V 2 ” 9 track tape. The Tape Linx 
subsystem provides the necessary 
connection for PC users. 

Tape Linx moves most data oase 
information from mainframes and 
translates it automatically into a 
format readable by the PC. 

Tape Linx subsystems are already 
in use in geophysical research, 
communication monitoring, 
medical image analysis and 
applications involving high-speed 
data sampling. 


Overland Data, Inc. 

Answers on Tape 

5644 Kearny Mesa Road 
San Diego, CA 92111 
Tel. [619] 571-5555 
Telex 754923 OVERLAND 
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Borland sells Turbo Prolog for $99.95 
Arity will give you $200 for it! 

During our Salute to Borland Special. 


They sure know how to market 

We're the first to admit it — those 
folks at Borland are geniuses at 
marketing. With Turbo Prolog, a 
neat little product, Borland has 
done more to further the use of 
Prolog in the U.S. than anyone 
else — and we sincerely thank 
them. 

In fact, we're so happy about 
what Borland has done for Prolog 
that we've decided to celebrate. 
And as long as we're thanking 
Borland, we thought we should 
thank all you new Prolog users out 
there, too. So until January 31, 
1987, we're offering a $200 
trade-in credit when you trade 
up from Turbo Prolog to the 
Arity/Prolog Compiler and 
Interpreter or the Arity/Prolog 
Combo Pack. 


Software that roars 


"Salute to Borland Special" 

Yes, I'm ready for the best. 

Please send me: 

□ Arity/Prolog Compiler and 
Interpreter — Special Price $595 

□ Arity/Prolog Combo Pack — 
Special Price $1025 

(MA residents add 5% sales tax) 


Turbo Prolog is a trademark of Borland International, Inc. 


We sure make a great Prolog 

You might think it strange that 
we're grateful to Borland, but 
Turbo Prolog has been great for 
our business. It has introduced 
thousands of people to Prolog, 
just as Arity/Prolog has shown 
thousands of users the power and 
flexibility a true Prolog can pro¬ 
vide. That's why so many people 
have traded up — to take advan¬ 
tage of our one gigabyte of mem¬ 
ory, true Prolog implementation, 
and complete development 
environment for building real 
applications. 


You sure have a great opportunity 

We want to make sure you all have 
the chance to trade up. If you 
think your Turbo Prolog is good 
but you're ready for something 
great, take advantage of our 
"Salute to Borland Special." 

Simply send in page 213 of your 
Turbo Prolog manual with your 
order — and save $200 on the 
best PC-based Prolog available. 

And those of you who haven't 
bought Turbo Prolog yet, give us 
a call. Find out how we'll include 
you in our celebration, too. 

Dial 1-800-PC ARITY 

(in Massachusetts call 617-371-2422). 


Arity Corporation 
30 Domino Drive 
Concord, MA 01742 U.S.A. 
1-800-PC ARITY 

(in Massachusetts 617-371-2422) 


Name_Company_ 

Address_ 

City_State_Zip_ 

Telephone/Telex #_ 

□ Check or Money Order to Arity Corporation enclosed. 

□ Please bill my □ Mastercard □ Visa □ American Express 

Account #_Valid from_to 

□ Purchase order attached 

Please enclose page 213 of your Turbo Prolog manual. 

Mail to Arity Corporation — Order Department 
30 Domino Drive, Concord, MA U.S.A. 01742 
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RT ATX 


Read what they’re saying about 
this new concept in prototyping 
and demo-making: 

“A winner right out of the 
starting gate. After you use 
DEMO once, you’ll wonder how 
you got along without it.” 

— PC Magazine, 4/29/86 

“Everybody who writes 
software, either commercially 
or for in-house applications, 
should immediately order a 
copy. Period. No exceptions.” 

— Soft* letter, 4/20/86 

“Its low price, superb 
performance, and range of 
applications practically 
guarantee that it will be widely 
used. Four Floppy Rating (8.0)” 

- InfoWorld, 3/31/86 

“Apparently has a hit on its 
hands with... a development 
tool for personal computer 
software that has won rave 
reviews from early users.” 

— Computerworld, 4/7/86 

“A gem.” 

-PC Week, 3/18/86 


Product of the Month 

— PC Tech Journal, 3/86 


ipo 6 * 


Montn g* 


Thousands of developers are de¬ 
signing better products faster and 
producing more effective demon¬ 
strations using Dan Bricklin’s Demo 
Program. You can, too. Act now! 


■ ONLY $74.95 
m 617-332-2240 


Massachusetts residents add $3.75. Outside of the 
U.S.A. add $15.00. 



Requires 256k IBM PC/compatible, DOS 2.0 or 
later. Supports Monochrome, Color/graphics, and 
EGA Adaptors (text mode only). 


FTWARE 
GARDEN 


Dept. T-2 

P.O. Box 373, Newton Highlands, MA 02161 
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In designing AIX’s user interfaces, 
IBM’s system developers paid special 
attention to experienced DOS users. By 
invoking the program dos, ADC users 
can place themselves in an uncannily 
DOS-like environment. Familiar com¬ 
mand prompts appear, batch hies work 
properly, DOS environment variables 
become defined, and device names 
such as A: and PRN: become usable. In 
fact, all of the standard DOS commands 
except BREAK, CTTY, EDLIN, EXE2BIN, 
GRAPHICS, and SYS are recognized and 
work as DOS users expect. It is disori¬ 
enting, however, that the commands 
can be used in either ADC or DOS hie 
systems. This illusion of a DOS system 
is created by a conspiracy of the dos 
program and a set of DOS work- 
alike programs residing in /usr/dos/bin; 
all make use of the DOS Services libra¬ 
ry (which also is available for linking 
with user-developed utilities, and is de¬ 
scribed later in this article). 

Because fundamental differences 
exist between ADC and DOS hie sys¬ 
tems, dos’s DOS commands do impose 
a few ground rules. The dos program 
requires, for example, that hie names 
within an ADC directory be limited to 14 
characters; those in DOS hie systems 
are limited to 12. Files in DOS directo¬ 
ries must all have unique names; those 
in ADC directories are permitted to have 
duplicate names provided that they dif¬ 
fer in letter case, upper- or lower-. 

ADC’s dos provides a few com¬ 
mands that are not available under 
DOS. A filetype command can be 
applied to a hie and reports whether it 
is an ASCII or binary hie in an ADC or 
DOS hie system. A convert command 
translates text hies between ADC and 
DOS formats. In situations where DOS 
simply does not provide the correct 
command vocabulary, direct ADC com¬ 
mands can be “escaped” into dos com¬ 
mand lines by introducing them with an 
exclamation point. 

Although dos’s imitation of the 
DOS environment has some omissions 
and a few subtle functional differences, 
it is surprisingly close to the real thing. 
Using dos, ADC users with no knowl¬ 
edge of UNIX can carry out a wide vari¬ 
ety of system control and hie mainte¬ 
nance chores such as formatting dis¬ 
kettes, locating and copying hies, sort¬ 
ing and manipulating text, and perform¬ 
ing hie backups and restorations. 

In addition to the dos command, a 
small family of ADC commands allows 
ADC users to work with DOS hie sys¬ 
tems without changing environments. 
Dosdir, dosdel, dosread, and doswrite 
query DOS hie systems, delete hies, and 


copy hies between ADC and DOS hie 
systems. Dosread and doswrite each are 
capable of optionally translating be¬ 
tween ADC and DOS text hie line and 
hie termination conventions. 

ARMADA OF EDITORS 

UNIX is said to have more editors than 
most newspapers, and ADC does nothing 
to refute the observation. IBM has, in 
fact, added still another member to the 
UNIX armada of editors. In addition to 
the stream-oriented awk and sed, line- 
oriented ed and edit, and ubiquitous vi 
and ex programs, ADC offers Interactive 
Systems’ INed editor. 

INed is a visual, screen-oriented 
editor with capabilities that extend 
beyond the maintenance of ordinary 
text hies. Invoked as e, INed allows 
users to work primarily in insert mode, 
invoking commands by escaping them 
with the Action ( execute ) key or by 
striking Alt- or Ctrl-shift key sequences. 
INed’s human-factors engineering is 
better than vi’s in that it does not treat 
ordinary (unshifted) keystrokes as com¬ 
mands. Vi’s packed set of unshifted 
command keys allows users who drop 
unwittingly from insert into command 
mode to wreak havoc on their text. 

INed also permits individual users to 
dehne profiles , sets of default parameter 
and option settings that automatically 
take effect whenever they invoke INed. 

INed’s extended capabilities are 
many. It allows the opening of multiple 
editing windows on one or more hies, 
splitting the screen horizontally, verti¬ 
cally, or both. In addition to performing 
ordinary text editing, INed allows users 
to create structured hies containing 
embedded, hierarchical format informa¬ 
tion. INed supports word-processor 
style automatic word-wrapping and is 
capable of maintaining comprehensive 
hie history information, thus allowing 
the reconstruction of previous docu¬ 
ment versions even after many genera¬ 
tions of revisions. A set of companion 
hlter programs lets users perform such 
utility functions as extracting a plain 
text hie from a structured INed hie. 

One long-standing strength of the 
UNIX environment is that, despite its 
laissez-faire style of support for individ¬ 
ual software developers, it offers config¬ 
uration management, or source code 
control (SCCS) facilities for use in ver¬ 
sion management and project coordina¬ 
tion and control. AIX standard software 
includes the full set of SCCS supporting 
programs, including admin, get, delta, 
prs, and sccsdiff. UNIX’s standard ver¬ 
sion- and dependency-minding make 
facility is also provided. 
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... one package stands out as 
the best support available for Turbo 
Pascal programmers: Blaise Com¬ 
puting's Turbo Power Tools. This 
definitive set of prewritten Pascal 
functions and procedures will 
make the life of any programmer — 
from the beginner to the hard-core 
professional—easier and more 
productive. 


ANOTHER 
PLUS FROM 
BLAISE 
COMPUTING 


The best just got bet¬ 
ter! Turbo POWER 
TOOLS, acclaimed as 
the best programmer 
support package for 
Turbo Pascal, now has 
even more functions, more detailed docu 
mentation and more sample programs. 


NO SECRETS 


Power Tools Plus" 

Window Routines. 
Memory Resident Routines. 

Routinely. 


Turbo POWER TOOLS PLUS is crafted so 
that the source is efficient, readable and 
easy to modify. We don’t keep secrets! We 
tell you exactly how windows are managed, 
how interrupt service routines can be writ¬ 
ten in Turbo Pascal, and how to write mem¬ 
ory resident programs that can even access 
the disk. Maybe you’ve heard of some un¬ 
documented DOS features that resident 
programs use to weave their magic. Turbo 
POWER TOOLS PLUS documents these 
features and lets you make your own magic! 

Here's just pa rt of the PL US 
in Turbo POWER TOOLS PLUS: 

♦ WINDOWS that are stackable, re¬ 
movable, with optional borders and a 
cursor memory. 

♦ FAST DIRECT VIDEO ACCESS for 

efficiency. 

♦ SCREEN HANDLING including 
multiple monitor and EGA 43-line 
support. 

♦ POP-UP MENUS which are flexible, 
efficient and easy to use, giving your 
applications that polished look. 

♦ INTERRUPT SERVICE ROUTINES 
that can be written in Turbo Pascal 
without the need for assembly lan¬ 
guage or inline code. 
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♦ INTERVENTION CODE lets you de 
velop memory resident applications 
that can take full advantage of DOS 
capabilities. With simple procedure 
calls, you can “schedule” a Turbo 
Pascal procedure to execute either 
when a “hot key” is pressed, or at a 
specified time. 

♦ PROGRAM CONTROL ROUTINES 

allow you to run other programs from 
Turbo Pascal, and even execute DOS 
commands. 

♦ MEMORY MANAGEMENT allows 
you to monitor, allocate and free DOS- 
controlled memory. 

♦ DIRECTORY AND FILE HAN¬ 
DLING support to let you take advan¬ 
tage of the newer features of DOS 
including networking. 

♦ STRING procedures al¬ 
lowing powerful trans¬ 
lation and conversion 
capabilities. 

♦ FULL SOURCE CODE 

for all included routines, 
sample programs and 
utilities. 

♦ DOCUMENTATION, 
TECHNICAL SUPPORT 

and attention to detail that 

1986 Ziff-Davis Publishing Company 


have distinguished 
Blaise Computing 
over the years. 

Turbo POWER 
TOOLS PLUS sup¬ 
ports Turbo Pascal 
Version 2.0 and 
later and is just 
$99.95. 

Another quality prod¬ 
uct from Blaise Computing: Turbo ASYNCH 
PLUS'* 

A new package which provides the crucial 
core of hardware interrupt support needed to 
build applications that communicate. 
ASYNCH PLUS offers simultaneous buffered in¬ 
put and output to both COM ports at speeds up 
to 9600 baud. The XON/XOFF protocol is sup¬ 
ported. Now it also includes the ‘ XMODEM ” 
file-transfer protocol and support for Hayes 
compatible modems. 

The underlying functions of Turbo ASYNCH 
PLUS are carefully crafted in assembler for effi¬ 
ciency and drive the UART and programmable 
interrupt controller chips directly. These func¬ 
tions, installed as a runtime resident system, 
require just 3.2K bytes. The high level function 
are all written in Turbo Pascal in the same 
style and format as Turbo POWER TOOLS 
PLUS. All source code is included for just 

$99.95. 


BLAISE COMPUTING INC. 

2560 Ninth Street, Suite 316 Berkeley, CA 94710 (415) 540-5441 

ORDER TOLL-FREE 800-227-8087 

Calif, residents call (415) 540-5441_ — — 

§§SI- 

l Name 

1 Shipping Address. S tate:. 

1 City-- ___ Exp._pa^ _ 

l VISA ° r _ 


• Federal 1 

phone: 

























How to tackle 
a300 page 

Turn your PC into a typesetter. 

If you’re writing a long, serious document on your IBM PC, you want it to 
look professional. Precise. Easy to read. You want MicroTj?X. 

MicroTgX was designed especially for desktop publishers 
who require heavy duty typesetting. It is based on the TgX stan¬ 
dard, with tens of thousands of users worldwide. Documents 
from smaller than 30 pages to 5000 pages or more. 

And that’s something that other programs just 
can’t match. 

No other PC software gives you as many 
advanced capabilities as MicroTgX. Superior 
hyphenation control, the sophistication of liga¬ 
tures (ffi, fi) and kerning; down-loadable 
fonts; aesthetic handling of math (7r = /' (x)), 
and foreign language characters; complex table 
construction and multi-column tasks; dot 
matrix, laser printer and phototypesetter 
output When used with our LATgX 
macro package, it automatically enu¬ 
merates and cross-references 
pages, sections, footnotes and illus¬ 
trations. Plus it automatically 
creates your indexes, tables of con 
tents, and even updates them for 
you after last minute insertions. 

So if you want typesetting 
software that’s as serious as 
you are about your writing, 
get MicroTgX. Call toll free 
800-255-2550 or 
617-944-6795 to order or 
for more information* Order 
with a 60-day money back 
guarantee. 

Now available for Macintosh 

MicroT E X 

from Addison-Wesley 

Serious typesetting for 
serious desktop publishers. 
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AIX is an accommodating environment. The list of AIX system calls, except for a 
few RT-specific extensions, should be familiar reading for experienced UNIX users. 


AEX’s C compiler and linker offer a 
standard set of invocation options. The 
compiler can be invoked in an optimiz¬ 
ing mode, can produce symbolic infor¬ 
mation for the debugger, and can gen¬ 
erate direct code for the RT’s optional 
Floating Point Accelerator. Operating 
parameters can be tailored for different 
target environments by adding entries 
(stanzas) to the global C configuration 
file /etc/cc.cfg. Directives in cc.cfg con¬ 
trol which programs are invoked as the 
various compiler and linker phases, 
which compiler and linker options are 
set by default, and which libraries are 
referenced automatically during linking. 
AIX’s standard cc.cfg file contains stan¬ 
zas for compiling for the normal AIX 
runtime environment (cc), compiling 
for the Floating Point Accelerator (fee), 
and compiling modules for integration 
into VRM (vcc). The documentation 
also contains a promise (unmet in ADC’s 
first release) of an see variation for pre¬ 
paring programs to run stand-alone, 
without the services of the ADC kernel. 

Programmers have the sdb debug¬ 
ger at their disposal. This full-function 
symbolic debugger allows a user to 
view and control a program’s operation 
at the source code level, in addition to 
providing the standard set of machine- 
level analysis and debugging facilities. 

APPLICATION PLATFORM 

Developers porting software, especially 
C software, from other UNIX systems 
will find ADC accommodating. The list of 
ADC system calls (see table 1) and C- 


callable runtime routines, except for a 
few RT-specific extensions, is familiar 
reading. Traditional UNIX companions 
such as the curses device-independept 
screen management package are avail¬ 
able. The C compiler is standard among 
larger-than-eight bit machines with re¬ 
spect to data representation: ints as well 
as longs and floats are four bytes long, 
shorts are two bytes, doubles are repre¬ 
sented in eight bytes, and pointers of all 
types occupy four bytes. 

Predictably, IBM has taken more 
pains than other UNIX vendors have to 
allow the rapid transportation of DOS 
applications to the RT. Programs written 
in IBM PC BASIC, Pascal, FORTRAN, and 
C find equivalent or near-equivalent 
syntax and semantics under IBM’s ADC 
language processors. 

In porting DOS programs that 
work with disk files, developers face a 
choice. They can transliterate DOS file 
management calls into their UNIX 
stream-based or direct I/O counterparts, 
or they can take a shortest-path conver¬ 
sion approach by recoding to use ADC’s 
special DOS Services library. The li¬ 
brary provides transparent access to 
files in both ADC and DOS hie systems. 

It serves double duty in the ADC envi¬ 
ronment in that it can be used from 
DOS programs ported to ADC in mini¬ 
mum-effort style, or it can be viewed as 
a convenient tool for building utility 
programs that operate with equal ease 
in either ADC or DOS hie systems. 

Under DOS Services, a DOS-style 
disk drive speciher (A:, B:, etc.) can be 


C & PASCAL 
PROGRAMMERS 

Blaise Computing provides a broad range of pro¬ 
gramming tools for Pascal and C programmers, 
with libraries designed for serious software 
development. You get carefully crafted code 
that can be easily modified to grow with your 
changing needs. Our packages are shipped com¬ 
plete with comprehensive manuals, sample pro¬ 
grams and source code. 

c TOOLS PLUS 

$175.00 

NEW! Full spectrum of general-purpose utility 
functions; windows that can be stacked, re¬ 
moved, and accept user input; interrupt serv¬ 
ice routines for resident applications; screen 
handling including EGA 43-line text mode sup¬ 
port and direct screen access; string functions; 
and DOS hie handling. 

PASCAL TOOLS/TOOLS 2 

$175.00 

Expanded string and screen handling; graphics 
routines; easy creation of program interfaces; 
memory management; general program con¬ 
trol; and DOS hie support. 

VIEW MANAGER 

$275.00 

Complete screen management; paint data entry 
screens; screens can be managed by your appli¬ 
cation program; block mode data entry or field- 
by-field control. Specify C or IBM/MS-Pascal. 

ASYNCH MANAGER 

$175.00 

Full featured asynchronous communications 
library providing interrupt driven support for 
the COM ports; I/O buffers up to 64K; XON/ 
XOFF protocol; baud rates up to 9600; modem 
control and XMODEM file transfer. Specify C or 
IBM/MS-Pascal. 

Turbo POWER TOOLS PLUS 

$99.95 

NEW! Expanded string support; extended 
screen and window management including EGA 
support; pop-up menus; memory management; 
execute any program from within Turbo Pascal; 
interrupt service routine support allowing you 
to write memory resident programs; schedul- 
able intervention code. 

Turbo ASYNCH PLUS 

$99.95 

Complete asynchronous communications 
library providing interrupt driven support for 
the COM ports; I/O buffers up to 64K; XON/ 
XOFF protocol; and baud rates up to 9600. 

RUNOFF 

$49.95 

NEW! Text formatter written especially for pro¬ 
grammers; flexible printer control; user-dehned 
variables; index generation; and general macro 
facility. Crafted in Turbo Pascal. 

EXEC 

$95.00 

Program chaining executive. Chain one pro¬ 
gram from another even if the programs are in 
different languages. Shared data areas can be 
specified. 


ORDER TOLL-FREE 800-227-8087! 




BLAISE COMPUTING INC. 

2560 Ninth Street, Suite 316 Berkeley, CA 94710 (415) 540-5441 
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TABLE 2: DOS Services Routines 


dosassign 

dosexecve 

dosopen 

dosstat, dosfstat 

doschdir 

dosfirst, dosnext 

dospwd 

dostouch 

doschmod 

dosfsync 

dosread 

dosunlink 

dosclose 

dosinit 

dosrename 

dosunopen, dosreopen 

doscreate 

dosmkdir 

dosrmdir 

dosustat 

dosdup 

dosmktemp 

dosseek 

doswrite 


The DOS Services library allows AIX programs to manipulate files in DOS file sys¬ 
tems transparently, by masking fundamental differences between AIX and DOS. 


bound to an AIX directory, file, or 
device formatted as an AIX or DOS file 
system. By using this capability, pro¬ 
grams can conveniently manipulate 
DOS file systems on diskettes, the AT 
coprocessor’s minidisk, or elsewhere. 
Standard DOS device names such as 
PRN: and COM1: can be bound to an 
AIX file, device, or program and used 
transparently (behind-the-scenes AIX 
pipes accomplish the binding). 

To use the DOS Services subrou¬ 
tines (see table 2), a program must first 
call dosinit to initialize the quasi-DOS 
environment. Unless overridden, dosinit 
prepares the environment by establish¬ 
ing a default correspondence between 
standard DOS device names (COM1:, 
LPT1:, A:, etc.) and AIX devices (/dev/ 


ttyO, /dev/lpl, /dev/fdO). Although they 
do not provide an environment exactly 
like DOS, the DOS Services library 
masks many of the fundamental differ¬ 
ences between AIX and DOS file man¬ 
agement. Line termination in text files 
(DOS’s carriage return/line feed versus 
ADC’s newline) is handled transparently. 
The dosfirst and dosnext routines for 
matching file names accept a DOS-like 
file name matching template and oper¬ 
ate in DOS or ADC directories. 

DOS Services still has some rough 
edges; as a package, it is more translu¬ 
cent than transparent. Files are not 
closed automatically when a process 
terminates, for example, and differences 
exist in the management of DOS envi¬ 
ronment variables across exec family 


program invocation calls. Programs that 
rely heavily on DOS system calls may 
require extensive reworking. In an ap¬ 
pendix to the AIX Technical Reference , 
IBM publishes a comprehensive table of 
DOS function calls and their equivalent 
(or similar) ADC system calls and envi¬ 
ronment subroutines for users making 
DOS-to-ADC ports. 

Developers porting DOS applica¬ 
tions can use ADC’s command-level DOS 
compatibility support, as well as the 
subroutines in DOS Services. An ADC 
program can execute a DOS batch file 
by using exec on ADC’s dos program 
with the appropriate parameters. 

Even developers who are not re¬ 
garding ADC as the target for minimum- 
effort ports of software from other 
UNIX or DOS home environments can 
still explore some of its other innova¬ 
tive capabilities and extensions. 

The curses facility, providing termi¬ 
nal-independent screen management in 
most UNIX environments, exists in 
three forms under ADC: standard, com¬ 
patible curses, a one-window acceler¬ 
ated subset of the standard package, 
and extended curses. In addition to the 
basic display control and windowing 
functions provided by standard curses, 
ADC’s extended package allows access to 
a wide range of display attributes, 


Here’s What You Ought To Do 
To Switch Video Modes Instantly. 

\bu AutoSwitch. 
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including color and font. It implements 
new pane, panel, and presentation 
space screen management abstractions, 
supports box drawing, and provides an 
elaborate set of functions for reading 
and checking keyboard input in a termi¬ 
nal-independent fashion. 

ABC programs have at their disposal 
the high-function terminal (hft) driver, 
which can be used to operate the RT’s 
various direct-connection display de¬ 
vices such as the Enhanced Graphics 
Adapter or Advanced Monochrome Dis¬ 
play adapter. One of these devices, 
when grouped with the system key¬ 
board and locator (mouse), constitutes 
a physical high-function terminal. 

Much as DOS’s ANSI terminal driv¬ 
er creates the illusion to DOS programs 
that they are conversing with a standard 
ANSI terminal device, ABC’s hft driver 
creates the illusion that ABC programs 
are conversing with a very nimble, mul¬ 
ticolor, multifont device. The analogy is 
limited, though; the ABC driver’s ability 
to maintain many virtual terminals in 
association with a single physical termi¬ 
nal has no parallel under DOS. The hft 
driver inherits most of its function from 
VRM’s underlying capabilities. VRM’s 
Virtual Terminal Resource Manager 
does most of the work of managing vir¬ 
tual and physical terminals. 


To the application program, the hft 
appears like any other UNIX device, 
accessed by the standard suite of device 
driver calls: open, close, read, write, 
and ioctl. For the hft, however, the calls 
have a vastly expanded set of capabili¬ 
ties. Each time the device, /dev/hft, is 
opened, the driver creates a new 
instance of a virtual terminal. The termi¬ 
nal user can switch around the virtual 
terminal ring in round-robin style by 
using the Alt-Action key sequence. The 
controlling program, also, can directly 
control which virtual terminal is made 
visible to the terminal user, or hide se¬ 
lected virtual terminals, causing them to 
drop out of the user-selectable rotation. 

Using an expanded set of ioctl op¬ 
tions, a program can query a virtual ter¬ 
minal’s set of devices, reconfigure it, 
and selectively set echo and break attri¬ 
butes for each character. It also is able 
to load a keyboard map that determines 
the character code or escape sequence 
that will be delivered by each key on 
the physical keyboard. 

The write system call can be used 
to deliver escape sequences that control 
the terminal’s speaker, keyboard LEDs, 
and locator thresholds. Write sequences 
also control character set (character 
code-to-display-code mapping), color 
palette, and font. For the APA-8 Ad¬ 


vanced Monochrome Display, fonts are 
selectable from a set of five IBM-sup¬ 
plied soft descriptions that are config¬ 
ured into VRM at AIX IPL time. Develop¬ 
ers may configure and select other fonts 
of their own design using VRM’s dy¬ 
namic configuration capabilities. 

All of these capabilities are accessi¬ 
ble when the hft is operated in its de¬ 
fault KSR (keyboard send and receive) 
mode. An additional MOM (monitored) 
mode exists that provides application 
programs with a short-circuit data path 
to and from the terminal. Under the fas¬ 
ter MOM, terminal output can be per¬ 
formed directly to the display adapter 
via the system bus, and locator and key¬ 
board input is taken from a ring buffer, 
bypassing the read system call entirely. 
From an application developer’s view¬ 
point, the price of using the more effi¬ 
cient MOM is device dependence—pro¬ 
grams using MOM must contain embed¬ 
ded knowledge of particular display 
adapters’ interface characteristics. 

ABC incorporates the System V Ker¬ 
nel Extension for interprocess signaling, 
coordination, and resource sharing, 
and, in fact, goes beyond the AT&T- 
specified extension in several respects. 
System V’s standard alarm, kill, pause, 
and signal primitives are augmented by 
sigblock, sigsetmask, sigpause, sigstack, 


Only The Paradise AutoSwitch" EGA Card 
Switches Video Modes Automatically. 


EGA standard video 
gives you the best quality 
color graphics and text you 
can get on a PC. Crisp, col¬ 
orful charts and graphs. 
Sharp, easy-to-read text. 

All EGA cards are not 
created equal. IBM’s, and 
most other EGA cards, 
won’t work with some pop¬ 
ular software programs, like 
Lotus 1-2-3 (version 1.0), that 
were designed to run in 
IBM’s original color graphics 
(CGA) or Hercules mono¬ 
chrome graphics modes. 

A few EGA cards can 
run this software. But, they 
require you to switch video 
modes manually by flipping 
switches or by loading a spe¬ 
cial “configuration” program 
when you want to switch 
modes. Major aggravations. 

DECEMBER 1986 


A smarter EGA Card. 

Computers should do work 
for you rather than make 
work for you. That’s why 
we designed the Paradise 
AutoSwitch™ EGA Card to 
work with all popular PC 
video modes, including CGA, 
Hercules and MDA. It’s the 
only graphics card smart 
enough to switch to the right 
video mode, automatically 
every time you change 
programs. So, when you 


upgrade to AutoSwitch 
EGA, you can continue to 
use your existing software, 
as well as new programs 
written for EGA. With no 
mode switching hassles. 

Short is beautiful. 

The AutoSwitch EGA Card 
fits into a short PC, XT 
or AT slot. Our user’s man¬ 
ual, called by InfoWorld 
“..the best we’ve seen for 
such cards...;’ is also short. 


A full year warranty. 

Plus, the AutoSwitch EGA 
Card is made by Paradise 
Systems, the company that 
makes more PC video con¬ 
trollers than anyone except 
IBM. For a demonstration, 
visit your PC dealer. And 
see how the most advanced 
EGA card you can buy 
is also the easiest to use. 

For dealer name, or 
more information, call toll- 
free: (800) 527-7977 Ext. 402 
In California, 
(800)822-2020, Ext. 402 

PARADISE 

SYSTEMS. INC 

TheVideo Technology 
Company 

Trademarks: Paradise, AutoSwitch EGA Card-Paradise Systems, 
Inc.; Lotus Development Corporation; registered trademark: 
IBM-Internationai Business Machines Corporation. 
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It’s good for your system. 


FULLY Integrated, 

Data Entry Windows! 

Complete input formatting 

Unlimited Validation 

Full attribute control 

Multiple virtual windows 

Fully automatic, collision proof overlay and 

restore 

Print to & scroll background windows 
Animated window "zoom” 

Move, grow, shrink, hide, or show any window 
"Loop function" allows processing while await¬ 
ing input 

AND MUCH MORE! 


$149.95 


Includes 100% source, tutorial, reference manual, 
examples, and sample programs. 

Specify Microsoft, Lattice v2 or v3, Computer 
Innovations, Aztec, DeSmet, or Mark Williams. Ask 
about Unix. 


NOW... VCScreen! 

Our new interactive screen "painter" actually lets 
you draw your data entry windows! Define fields, 
text, boxes & borders. Move them around. Change 
attributes. Then the touch of a button generates C 
source code calls to the Vitamin C routines! 


$99.95 


Requires Vitamin C Library above. For IBM & 
compatibles. 


For Orders Or Information, 
(214) 245-6090 

Creative Programming Consultants, Inc. 

Box 112097 Carrollton, TX 75011-2097 

Include $3 ground, $6 air, $15 overnight 
shipping, $25 if outside USA. Texans add 614% 
tax. All funds must be in U.S. dollars drawn on a 
U S. bank. 


creative 
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and sigvec. By making use of the AEX 
extensions, processes can selectively 
block, ignore, or mask incoming sig¬ 
nals, specify default actions to be taken 
by the system upon receipt of an in¬ 
coming signal, or specify a special stack 
on which all signal processing is to oc¬ 
cur. ABC’s internal kernel-to-process sig¬ 
naling also has also been enhanced. 

Communication of data and control 
information among ABC processes can 
be accomplished using families of ex¬ 
tended ABC system calls for managing 
semaphores, message queues, and 
shared memory segments. Semaphores 
implement variants of the standard 
Dijkstra synchronizers that allow the 
passing of multiple resource units in a 
single operation. They are well inte¬ 
grated with the ABC environment; wait¬ 
ing processes still can catch signals, and 
a process’s termination causes automat¬ 
ic cleaning up of semaphores with 
which the process was involved. A dy¬ 
ing process that holds units of a sema¬ 
phore’s resource, for example, automat¬ 
ically frees them when it expires. 

ABC provides a set of extended 
System V system calls for manipulating 
message queues that are shared among 
processes. Using the primitives msgctl, 
msgget, msgrcv, and msgsnd, asynchro¬ 
nous processes can engage in synchro¬ 
nized communication of multiple-type, 
variable-length messages. 

ABC processes can communicate in 
a less structured way by allocating and 
arranging to share memory segments. 
The system calls shmat (shared memory 
attach), shmctl (control), shmdt (de¬ 
tach), and shmget (get or create) ac¬ 
complish shared memory segment op¬ 
erations. The shmat call also can be 
used in one important variation. If it is 
passed an open file descriptor instead 
of System V’s usual unique key identify¬ 
ing interprocess structures, it maps the 
descriptor’s entire associated file into 
the calling process’s address space. Files 
can be mapped in under read, read/ 
write, or copy-on-write modes. In copy- 
on-write mode, changes to the file’s 
image in memory are-made only when 
(and if) the mapping process calls 
fsynch. In read/write mode, any modifi¬ 
cations the mapping process makes to 
the file’s image in memory are automat¬ 
ically reflected in its disk image. 

In addition to providing program 
developers with the potential coding 
convenience of treating files as memory 
arrays, file mapping allows programs to 
cache the contents of frequently refer¬ 
enced files in memory without needing 
to expend any effort at the application 
design or coding levels. 


A UNIX FOR EVERYONE 

It is probably safe to say that more ef¬ 
fort was expended on the development 
of AIX than on any other UNIX port to 
date. The effort has made AIX more at¬ 
tractive than most existing UNIX envi¬ 
ronments to prospective users, opera¬ 
tors, and software providers. In ABC’s 
high-function virtual terminals, its Usa¬ 
bility Services, its complete set of Sys¬ 
tem V utilities, and its ability to mimic 
the DOS user interface, end users will 
find significant advantages. 

Those charged with operating ABC- 
based RT systems will also find that ABC 
distinguishes itself. By packaging into 
expert helper programs, such as 
devices, most of the knowledge re¬ 
quired to perform routine operational 
chores such as adding and changing us¬ 
ers, restructuring hie systems, and mod¬ 
ifying the system’s device configuration, 
ABC has demystified the task of running 
a UNIX system. The installp and 
updatep software maintenance functions 
make many of the complex and 
often-ignored requirements of good sys¬ 
tem management easy to meet. ABC and 
VRM error logging make the identifica¬ 
tion and tracking of system and device 
errors easier to manage for operators 
and hardware service people. 

Software providers who are con¬ 
templating the construction of new 
UNIX-based products or the transporta¬ 
tion of existing UNIX or DOS products 
to the RT PC can expect a compatible, 
extended System V environment and 
numerous extensions that can be used 
to good advantage. ABC’s program-con¬ 
trollable virtual terminals, hie mapping, 
and optional data management facilities 
can be exploited to provide extensive 
function to end users without signifi¬ 
cantly increasing an application devel¬ 
oper’s effort. Vendors who re-host DOS 
products to the RT can hnd porting aids 
that are unmatched in other UNIX ver¬ 
sions. Any vendor who must package 
custom device support with a product 
can beneht from the ABC open system 
support for addition and dynamic con¬ 
figuration of device drivers, and all ven¬ 
dors can gain by using ABC’s well-con¬ 
ceived system management tools for li¬ 
censed program products. 

The RT PC running ABC must be 
judged an excellent UNIX engine. The 
arrival of ABC is a milestone in UNIX’s 
coming of age as a commercial base for 
workstation computers. 1 fiiimfmi HEI 


Richard M. Foard, a consulting editor for PC 
Tech Journal, is manager of product develop¬ 
ment at RoadNet Technologies, Inc., located 
in Baltimore, Maryland. 
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INTRODUCING THE A*STAR 11" 


We’re having a party! It’s a going 
away party. And, it’s for IBM. But, 
shhhhh! Don’t tell them. We want it 
to be a surprise! 

Why a party? Well, it’s because 
we’ve been told that more than a few 
of IBM’s customers have been “going 
away” ever since we introduced our 
A^Star™ PC/AT compatible micro¬ 
computer. Now that we’ve announced 
our new A^Star II, we figure a lot 
more of their customers will be going 
away. That’s because the A^Star II 
is the only “network ready” PC/AT 
compatible that can operate at 6, 8, 
10 and 12 MHz. And because it’s 
available in a super selection of 
models starting at only $995! 

The A^Star II is not just another 
clone, it’s better ...much better! Not 
only is it faster and more powerful 


than IBM’s model, it’s also incredibly less 
expensive. Better yet, the A^Star II 
is built and backed by Wells American - 
a company that’s been making micro¬ 
computers longer than IBM. (We bet 
that surprises even you!) Plus, the 
A^Star II is serviced nationwide by RCA 
Corporation - one of the world’s largest 
and most respected consumer electron¬ 
ics firms. And if that’s not enough, 
every unit includes free schematics 
and a money back guarantee! 

If you’d like to be a part of our 
IBM going away party, clip and 
return the coupon or call us at the 
number below. But don’t tell IBM! If 
they find out how many of their cus¬ 
tomers are going away, they might 
just go away themselves! Of course, 
that would be okay with us. We 
never really invited them anyway! 


r - 

i A PC/AT FOR ONLY $995? 

1 WHAT A REASON TO CELEBRATE! 

, Special Introductory Offer: Order now 
® and receive a $395 option - absolutely 

* FREE! Limit one per customer. Hurry! 

I This offer and quantities are limited. 

I Name:_ 

I Company:_ 

* Phone:_ 

. Address:_ 



City:_ 1 

State:_Zip:_ 

Wells American j 

803/796-7800*TWX 510-601-2645 I 

Sunset Boulevard • West Columbia, SC 29169 | 

L. J 


Corporate Headquarters: 3243 Sunset Boulevard • West Columbia, South Carolina 29169*803/796-7800»TWX 510-601-2645 


IBM, Personal Computer AT and AT are trademarks of International Business Machines. 
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Advanced 
VLSI Gate 
Array Technology 


RAM Loadable 

Character 

Generator 


2 Year Warranty 


Automatic Mode 
Switching 


EGA, CGA, MDA, Hercules, 132 Column 
on EGA, RGB, TTL or Composite Monitors 



EGA Monitor 


TTL Monochrome Monitor 


RGB, Composite Monitors, and 
the IBM PC Portable 



EGA Software Hercules Software 


CGA Software 132 Column Software 


EGA Software Hercules Software EGA Software Hercules Software 



CGA Software 132 Column Software CGA Software 132 Column Software 


EGA Wonder runs EGA, CGA, MDA, Hercules and 
132 Columns on an Enhanced Graphics Display. 
CGA text is improved to 8 * 14 and graphics are 
double scanned for a high quality display. 


EGA Wonder runs EGA, CGA, MDA, Hercules and 
132 Columns on a TTL Monochrome Monitor. 
Colors of EGA and CGA are converted into 
shades, graphics are full screen and no pre-boot 
drivers are required. 


EGA Wonder also runs EGA, CGA, MDA, Hercules 
and 132 Columns on an RGB Monitor, "Composite 
Monitor, and the IBM PC Portable in 64 colors 
(shades). EGA and Hercules software are inter¬ 
laced for high resolution text and graphics. 


'Composite Monitor and PC Portable display not shown 














Any Time. 


Accessible 

Switch 


EGA, CGA, 


Conmector for 
Composite Monitor 


Connector 
for EGA, RGB, 
or TTL Monitors 


MDA, Hercules 
Compatibility 


Connector for PC Portable 


Features 

ATI 

EGA 

Wonder 

Paradise 

Auto 

Switch 

Quadram 

and 

Video 7 

Compatible to EGA, CGA, MDA, Hercules 

✓ 

✓ 

✓ 

256K Video Memory 


✓ 

✓ 

Automatic Switching Between EGA and 
CGA Color Modes and Among EGA, 

MDA, and Hercules Modes 


✓ 


Buns EGA, CGA, MDA, Hercules and 132 
Columns on an EGA Monitor 

V 



Runs EGA, CGA, MDA, Hercules and 132 
Columns on an RGB Color Monitor 

\* 



Runs EGA, CGA, MDA, Hercules and 132 
Columns on a TTL Monochrome Monitor 




Runs EGA, CGA, MDA, Hercules and 132 
Columns on a Composite Monitor 

\S 



Runs EGA, CGA, MDA, Hercules and 132 
Columns on an IBM PC Portable 




Warranty 

2 Yrs 

1 Yr 

1 Yr 

Suggested List Price 

$399 

$599 

$595 


EGA - Enhanced Graphics Adapter MDA - Monochrome Display Adapter 
CGA - Color Graphics Adapter 


Upgrade to EGA Without An EGA Monitor 

The ATI EGA Wonder goes far beyond software compatibility. It is the result of 
intensive development by one of the most revolutionary technology companies today — ATI 

Technologies Inc. 

The ATI EGA Wonder is not just better technology. It is the solution for upgrading to 
EGA without an EGA monitor. 

Only the ATI .EGA Wonder displays EGA, CGA, MDA, Hercules and 132 column 
software on an Enhanced Graphics Monitor, an RGB Color/Graphics Monitor, a TTL 
Monochrome Monitor, a Composite Monitor, or the internal monitor of the PC Portable. 

Only the ATI EGA Wonder provides upward compatibility to EGA and downward 
compatibility to CGA, MDA, and Hercules on your present monitor — EGA, RGB, TTL, 
Composite or PC Portable. 

At ATI we have developed a better graphics card for you. Call us today at 
(416)477-8804 for more information. 


CIRCLE 206 ON READER SERVICE CARD 

450 Esna Park Dr. Markham, Ontario, Canada 
L3R1H5 TELEX 06-966640 (CMC-MKHM) 
(416) 477-8804 FAX (416) 477-9445 




TECHNOLOGIES INC. 


‘Trademarks: Paradise, Auto Switch - Paradise Systems Inc; Quad EGA+ is a trademark of 
Quadram Corp.; Video 7 Video 7, Incorporated; IBM PC Portable - IBM - International Business 
Machines. 


Technology you can Trust 
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THOMAS V. HOFFMANN 


IBM's AT Coprocessor 
Option puts an AT a 
keystroke away from 
the RT, providing a 
familiar environment 
for pre-RT software. 


T hese days we expect any new box 
with PC in its name to be able to 
run all the PC spreadsheet, word 
processing, and flight simulator pro¬ 
grams currently in favor. IBM’s decision 
to use a completely new processor 
architecture in the RT PC means that it 
cannot run any of these programs on its 
primary processor, so how are our 
great expectations to be fulfilled? 


IBM’s solution is the AT Coproces¬ 
sor Option, the essential ingredients of 
a PC/AT on a single adapter card, which 
costs approximately as much as an AT 
compatible ($995 for the coprocessor 
board plus $495 for the Coprocessor 
Services program). An RT outfitted with 
the AT coprocessor becomes two com¬ 
puters in one: a virtual memory RT and 
a standard AT. PC software is able to ex- 
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2 Adapted from IBM RT Personal Computer Technology. 
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TABLE 1: Device Support Modes 


DEVICE 

ROMP 

SHARED 

DEDICATED 

COPROCESSOR 

MMU 

• 

o 

o 

o 

IOCC 

• 

o 

o 

o 

System mouse 

• 

o 

o 

0 

DMA 

o 

• 

o 

o 

Disk 

o 

• 

o 

o 

Keyboard 

o 

• 

o 

0 

Realtime clock 

o 

• 

o 

o 

Configuration CMOS RAM 

o 

o 

• 

o 

Display 

o 

• 


o 

Communications ports 

o 

o 

• 

o 

Planar serial ports 

o 

o 

• 

o 

Printer 

o 

o 

• 

o 

Diskette 

o 

o 

• 

o 

Speaker 

o 

o 

• 

o 

New devices 

o 

o 

• 

0 

System memory 

o 

o 

• 

o 

I/O channel memory 

o 

o 

• 

o 

80286’s interrupt controllers 

o 

o 

o 

• 

80287 math coprocessor 

o 

o 

'' ° 

• 

Interval timer 

o 

o 

. o'' 

• 

Light pen 

o 

o 

o 

• 

• = Yes 

O = No 






Devices in the I/O channel can be assigned to the host processor only, the AT co¬ 
processor only, temporarily dedicated to the coprocessor, or shared. 


sor, or that is present in a different 
form from the one expected by the co¬ 
processor program. 

The coprocessor card contains no 
memory—not even the ROM containing 
BIOS and BASIC. Instead, the BIOS and 
BASIC are loaded into memory (I/O 
channel memory if available), which is 
mapped into the proper place in the 
coprocessor’s memory address space. 
The BIOS supplied with the Coproces¬ 
sor Services program differs from the 
BIOS in an actual AT: the hard-disk 
functions have been replaced by a 
shared memory mailbox interface to the 
coprocessor device driver in the host, 
which emulates the hard disk using 
VRM minidisks; minor changes have 
been made to the video routines to im¬ 
prove performance when emulating 
standard PC displays on the new RT 
graphics displays. This “ROM-less” BIOS 
saves space on the coprocessor board 
and allows for future upgrades to be 
provided on diskette. This is important 
for issuing simultaneous changes to 
BIOS support for emulated devices and 
the host-resident emulation drivers. 

DISPLAY SHARING 

Dedicating a display adapter to either 
the host or the coprocessor is a 
straightforward matter. A display owned 


exclusively by the coprocessor is ac¬ 
cessed directly through the I/O channel. 
The Coprocessor Services software must 
set the coprocessor I/O trap and inter¬ 
rupt filtering logic to permit direct 
access to the display I/O registers, and 
it must set the system address transla¬ 
tion logic to permit access to the video 
refresh memory. Conversely, host-exclu¬ 
sive displays can be protected from 
access by the coprocessor. 

A more difficult situation arises 
when a single display device must be 
shared by both processors, especially 
when both are executing concurrently. 

A further complication is the need to 
emulate standard PC displays on new 
hardware, for the benefit of old copro¬ 
cessor-resident programs. 

Display sharing is simple if alter¬ 
nating control between the host and co¬ 
processor programs, with the invisible 
program dormant, is acceptable. The 
coprocessor can be stopped when it 
does not own the display, and the host 
tasks that need the display can be sus¬ 
pended while they wait for access. 

A better solution would permit the 
concurrent execution of coprocessor 
programs even when the console is 
assigned to the host, with some way to 
save the display accesses in an invisible 
area until the device is assigned to the 


coprocessor. To bring about this solu¬ 
tion both display buffer accesses and 
I/O accesses to the display hardware 
must be monitored. 

Two features assist in implement¬ 
ing this solution. The video relocation 
facility allows coprocessor accesses to 
portions of the video refresh buffer of 
the coprocessor memory (addresses 
0A0000H through OBFFFFH) to be 
mapped into another area of system 
memory. When this feature is activated, 
the host can directly address the real 
display hardware, while the coprocessor 
addresses an independent buffer else¬ 
where in memory. The I/O trapping fa¬ 
cility can be used to capture and record 
coprocessor changes to mode registers, 
cursor addressing, and other nonbuffer 
references. When the display is 
switched from one processor to the 
other, the buffers can be swapped and 
the display image restored. 

The video redirection feature also 
allows for the hardware to store the 
address of each location written in the 
virtual display buffer in a separate area 
managed as a circular queue. This infor¬ 
mation can be used when restoring the 
display image from the virtual buffer in 
order to avoid processing the entire 
video buffer; only those locations that 
have been changed since the last up¬ 
date need to be processed. 

The video address queue is espe¬ 
cially helpful with an APA display, such 
as the RT Advanced Monochrome or 
Advanced Color display, which is emu¬ 
lating a character display such as the PC 
monochrome display. In such a case, 
the coprocessor writes only character 
codes and attribute bytes to the display 
buffer. If the emulation software had to 
reconstruct the entire display, pixel-by¬ 
pixel, from the character codes each 
time a key were typed, the performance 
would be totally unacceptable. By limit¬ 
ing the work done to what is necessary, 
the APA displays are acceptable substi¬ 
tutes for their predecessors. 

80-PERCENT PERFORMANCE 

IBM claims that the AT coprocessor will 
run about 80 percent as fast as the orig¬ 
inal 6-MHz AT when using I/O channel 
memory. Because both the 80286 pro¬ 
cessor and the memory are running at 
the same nominal speed as in a real AT, 
the degradation is probably caused by 
the overhead imposed by the address 
translation hardware that maps channel 
memory addresses into 32-bit system 
memory. Further performance degra¬ 
dation—to the point that performance 
is only slightly better than that of a 
PC/XT—results if the coprocessor is 
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It’s not just having 640K... 


it’s what you can do with it. 



More than simply accessing full memory, BetterBASIC ex¬ 
pands the usefulness of BASIC. Comparing it to other BASICs, 
Ted Mirecki of PC Tech Journal wrote, “BetterBASIC promises 
the best of all possibilities: near-total compatibility with BASICA, 
plus advanced enhancements that depart from BASICs simplic¬ 
ity but give the language many of the capabilities of PASCAL 

and C.” © PC Tech Journal , June 1986, Ziff Communications Company 

See for yourself. Simply run your GW-BASIC or PC-BASICA 
programs in BetterBASIC, or create new ones, and get the 
power, structure and flexibility you'd expect only from C or 
PASCAL, yet still in familiar BASIC syntax. BetterBASIC also 
gives you over 150 statements beyond standard Microsoft syntax. 

On your IBM-PC or true clone, define your own modules for 
specific applications, such as Industry Dependent Functions, 
Hardware Drivers, Data Acquisitions, Robotics, etc., and define 
keywords in your own language. 

BetterBASIC also makes your job easier with its on-screen 
editor, de-bugging capabilities which include all TRON com¬ 
mands, and a break-and-continue option. It supports IEEE Math, 
Graphics, Sound Statements, Interrupts, and many other 
functions. 


Optional modules expand BetterBASIC even further: Virtual 
Memory Manager takes Array Memory to 4 Giga-Bytes; Runtime 
System creates stand-alone EXE. files; 8087/80287 Math Chip 
Support increases math speed; Btrieve™ Interface permits build¬ 
ing sophisticated data-base files; and, Decimal Math supports 
financial and accounting applications. 

As we said, it's not just having 640K, it's what you can do 
with it. 

For your convenience, BetterBASIC is not copy protected, 
and technical support and a bulletin board are available for all 
registered users. 

BetterBASIC. .$199 

Virtual Memory Manager. 99 

Runtime System. 250 

8087/80287 Math Chip Support. 99 

Btrieve Interface. 99 

Decimal Math . 49 

Sample Disk with Tutorial. 10 

1 - 800 - 225-5800 

In Canada, call 416-469-5244 


BetterBASIC is a registered trademark of Summit Soft¬ 
ware Technology, Inc. IBM. PC, are registered trade¬ 
marks of International Business Machines Corp. 
Microsoft is a registered trademark of Microsoft Corp. 
Btrieve is a registered trademark of SoftCraft Inc. 


Summit Software Technology, Inc. 

106 Access Rd. Norwood, MA 02062 
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SQL Compatible Query System adaptable to any 
operating environment. 


CQL Query System. A subset of the Structured 
English Query Language (SEQUEL, or SQL) 
developed by IBM. Linked files, stored views, 
and nested queries result in a complete query 
capability. File system interaction isolated in an 
interface module. Extensive documentation 
guides user development of interfaces to other 
record oriented file handlers. 

Portable Application Support System 

Portable Windowing System. Hardware 
independent windowing system with borders, 
attributes, horizontal and vertical scrolling. 

User can construct interface file for any 
hardware. Interfaces provided for PC/XT/AT 
(screen memory interface and BIOS only 
interface), MS-DOS generic<using ANSI.SYS), 
Xenix (both with and without using the curses 
interface), and C-library (no attributes). 

Screen I/O, Report, and Form Generation 
Systems. Field level interface between 
application programs, the Query System, and 
the file system. Complete input/output 
formatting and control, automatic scrolling on 
screens and automatic pagination on forms, 
process intervention points. Seven field types: 
8-bit unsigned binary, 16 bit signed binary, 16 
bit unsigned binary, 32 bit signed binary, 
monetary (based on 32 bit binary), string, and 
date. 

$395.00 

C Interpreter. Run the interpreter on any 
hardware and on any operating system. 
Develops true intermediate code, allowing full 
C features in an interpreter. User configurable 
interface to compiler library allows linkage 
with compiled routines. 

HARDWARE AND FILE SYSTEM 
INDEPENDENT 

‘FQjrtzberg 
Gomputer Systems 

41-19 BELL BLVD. 

BAYSIDE, N.Y. 11361 


VISA/Master Charge accepted 

(718)229-4540 


*C-tree is a trademark of FairCom 

IBM, SEQUEL, PC, XT, AT are trademarks of IBM Corp. 
MS-DOS and Xenix are trademarks of Microsoft Corp. 

CQL and the CQL Logo are trademarks of Kurtzberg Computer 
Systems. 
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TABLE 2: Compatibility and Performance Tests 


TEST 

8-MHz AT, 

30MB DISK 11 

AT Coprocessor 
inRT 

ATBIOS 

ROM BIOS date 

11/15/85 

10/15/85 

ATPERF 



Average RAM 

instruction fetch (|xs) 

.403 (100)* 

.718 (56) 

Average RAM read time (jxs) 
BYTE 

.401 (100) 

.708 (57) 

WORD 

.401 (100) 

.707 (57) 

Average RAM write time (|xs) 
BYTE 

.401 (100) 

.710 (57) 

WORD 

.401 (100) 

.708 (57) 

Average ROM read time (jxs) 
BYTE 

WORD 

.401 (100) 

.401 (100) 

.708 (57) c 
.707 (57) 

Average video write time (|xs)<* 
BYTE 

1.208 (100) 

.886 (272) 

WORD 

2.415 (100) 

.887 (272) 

CPU clock rate (MHz) 

8.0 (100) 

6.0 (75) 

Math coprocessor clock rate (MHz) 5-3 (100) 
Refresh overhead (%) 7.1 

4.0 (75) 

6.1 

RAM read wait states 

1 

2 

RAM write wait states 

1 

2 

ROM read wait states 

1 

2 

Video write wait states (CGA) 

ATFLOAT 

8 

3 

Performance as percentage 
relative to AT 

100 

80 

The figures for the IBM AT are the average results from several machines, whereas the results from the 

AT coprocessor are taken only from the review sample model. 
b Figures shown in parentheses represent the relative performance expressed as a percentage compared to 
the PC Tech Journal’s baseline machine, the 8-MHz, 30MB AT. 
c Note that there is no ROM in the AT coprocessor; ROM reads are actually redirected to RAM. 
d The IBM AT was tested with the CGA configuration. The RT AT was tested with Enhanced Monochrome 
Display with no CGA emulation. 


IBM’s AT coprocessor option for the RT delivers approximately 60 percent of the 
performance of an actual 8-MHz AT (or 80 percent of a 6-MHz AT). 


actually using system memory. This is 
due to the additional overhead of vir¬ 
tual address translation in the MMU and 
competition with the host processor for 
access to system memory. 

Another negative performance fac¬ 
tor is imposed when the coprocessor is 
using an APA display to emulate a PC 
character mode display, especially the 
PC Color Graphics Display. This emula¬ 
tion requires more time than the native 
displays and also steals most of the host 
processor resource. 

Table 2 shows the results of the PC 
Tech Journal AT Evaluation Suite (these 
compatibility and performance tests 
were originally prepared for the PC 
Tech Journal series on AT compatibles; 
see “Out from the Shadow of IBM,” 
Steven Armbrust, Ted Forgeron, and 
Paul Pierce, August 1986, p. 52). The 
tests were run on a Model 20 RT with 
512KB I/O channel memory, using the 
RT Advanced Monochrome Display 


without color/graphics emulation. Note 
that the AT coprocessor environment 
has no ROM; ROM reads are redirected 
to RAM and take the same amount of 
time as RAM reads. Memory access 
times doubled when the tests were run 
with the I/O channel memory removed. 
The results are consistent with IBM’s 
predictions, in that the coprocessor de¬ 
livers 60 percent of the performance of 
an 8-MHz AT, which is 80 percent of the 
performance of a 6-MHz AT. 

THE ADJUNCT AT 

To provide a compatible AT environ¬ 
ment in a host system architecture so 
radically different from a real AT is an 
ambitious undertaking. IBM has man¬ 
aged to produce a solution that is al¬ 
most indistinguishable from a real AT 
for most applications. The only draw¬ 
back is in the slower performance. 

While few would consider an RT 
system with the AT coprocessor pri- 
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Time Wand™ - Gathering Information 



Scan Quantity 


Scan Part Number 


The TimeWand 


V'' |C oec e,< '' C 


W a "“j! C Aud«R e P° rt 


Quantity 


Develop Data Reports 


Transfer Scan Data 


Pipey 

Manufacturing 
Inventory 
Audit Report 


Bar Codes, Computing, and the TimeWand... a Closer Look. 


"A successful business runs on accurate, timely 
information . ” An obvious statement perhaps, but one that 
every personal computer user must keep in mind. In order to 
get the reports we require, we must ensure that the information 
on which we base our decisions is as up-to-date as possible. 
This is where a bar code reading system such as the TimeWand 
can be used to improve efficiency in the office or workshop. 
The TimeWand provides a convenient way to ensure that your 
computer has all the facts, all the time. 

Let’s use inventory control as an example. Once an inventory 
system is set up on the computer, you are faced with the 
important task of keeping the inventory up to date. The 
TimeWand gives you a quick and efficient method of getting 
information into your computer system. To enter an item into 
inventory (such as the copper elbows shown above), all you 
need to do is scan the item, the quantity, and transfer the data to 
your computer. By using TimeWand, you bypass the 
time-consuming steps of writing down every transaction, 
deciphering hand-written notes, typing in each inventory 
transaction by hand, and searching for transcription errors that 
might have occurred. The TimeWand is an ideal tool for 
gathering information for use in your business. 


From time-billing to tracking work orders to monitoring 
security, the TimeWand provides an inexpensive solution for 
your data collection needs. Call or write Videx today for more 
information about how the TimeWand can help in your 
business. 


TimeWand (2K version) - $198 
Recharger - $149 

TimeWand Communication Software (IBM) - $299 

Software available for the Macintosh, Apple // 
family, and Tandy (Model 100 and 200). 



1105 N.E. Circle Blvd., Corvallis, OR 97330-4285 
503-758-0521 

Videx is a registered trademark and TimeWand is a trademark of 
Videx, Inc. 
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Is LISP Right 

for Your Expert System? 

Find Out — FREE TransLISP gives You 

You can explore LISP *he Advantage 

by examining a complete [~7ZZ -^ Using TransLISP for your expert system has 

sample problem. Call / ^ Elj ECT\\rpZ ] several advantages over other AI tools. And 

and we will send you / r '" v ' >/«, , # / you will see SELECTWP illustrate: 

a free source listing / " w 7 * the ability to control how decisions are 

of “SELECTWP”.* / / made 

It prompts users for / / * the freedom to assign weights and react to 

criteria and helps / r / user choices 

them choose which / * the complete control you have over how a 

micro word processor to buy. problem is solved, and interaction with the 

Look over the TransLISP syntax (COM- u Ser 

MON LISP compatible). Your application Nnthino tn lnco 

will probably have similar characteristics. ® lU IU ^ e 

Examine LISP carefully by studying a practical 

Power & Flexibility program free. 

* Or buy TransLISP risk free. SELECTWP is just 1 of 

Do you get flexibility in PASCAL and C? over 20 sample programs in the complete TransLISP 

Of course, but examine the listing of system. The other sample programs include: an adven- 
SELECTWP to see how much more power ture game, a program to read dBASE SDF files, “Job 
and flexibility you get. The LISP advantages: Counselor” and more. Use the modular tutorial, the 

• forward references make program flow complete 300+ function LISP interpreter, and the 

fit the problem online help, to get started in LISP in only a few hours. 

• manipulate data structures of varying sizes Develop programs of up to 12000 lines on a 640K 

• create your own language to fit the system or use TransLISP on a floppy only, 256K RAM 

problem domain machine. MSDOS. 

• avoid mundane, busy work required with Call 800-821-2492 for SELECTWP 

traditional procedural languages FREE. Or order the complete TransLISP 

• Powerful function and macro building system rf* free for 0 „ly $75. 

facilities provide better data abstraction , # 

Vv Soution 

<*C>£^ELECTWP includes 512 lines CT?icKkVnC 

code and 335 lines <OySl©lTi5 
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Complete Communications for 
Programmers & Engineers for $95 

Turn Your PC or AT into a VT100, 102, TEK 4010/14 ... 

Communicating Workstation It’s all Here 

ZAP gives you all the communications fea- • Emulate TEKtronix 4010/14 and DEC VT 
tures you need, plus emulation of graphics and 100, 102, 52 including variable rows and 

smart terminals. And at a reasonable price! columns, windows, full graphics, more. 

You can use the full capabilities of almost any • Reliable file transfer to/from any mainframes 
computer — a mainframe, mini, or just using and PCs including KERMIT and XMODEM 

a BBS . . . unattended. Accessing existing protocols (plus a full copy of KERMIT). 

data shouldn’t cost you a lot of money. 50-38,400 BAUD transfer speeds. 

• Download and fully automated logon with 
ZAP is the most versatile A T1 Macro and Installation files 

communications package you ^ M (scripts) 

could ask for. I communicate _Z~ / 1 M . EMACS, EDT and VI 

with a number of mainframe and mini systems “Script” files are included. ZAP also supports 

and use ZAP to download everything. It is very products like DISSPLA and SAS/GRAPH.. 

easy to use. • Configurable to the communications and 

Tve bought 4 communications packages. terminal features on the “other end”; 1, 2 

All cost more, and none come close to ZAP’s stop bits; 5, 6, 7, or 8 data bits; parity of 

performance. ZAP is now the only package I odd, even, none, mark and space; remap 

use. — Larry Cole, President most keys including the numeric pad. Set 

PC Powerware Corp., Chicago, IL any screen size your hardware supports. 

£ • DOS shell for full PC/MSDOS access. 

ZAP is a phenomenal product at a very reasona- • Supports 9 Comm ports and the IBM 

ble price. To think I was ready to settle for Monochrome, color, EGA, or Hercules 

VT100 emulation for $195! Monochrome cards. 

integrated Software De^nfSo^TX Call 800-821-2492 to Order ZAP 

. Requires an IBM PC or c.ose risk-free for Only $95 

compatible and 128K RAM. ^DOluKOfi 

Systems- 

335-P Washington St., Norwell, MA02061 (617)659-1571 



marily as an AT replacement, it is very 
convenient to have an AT equivalent, 
complete with favorite and familiar soft¬ 
ware, only a keystroke away. This is es¬ 
pecially true at this point because the 
availability of standard PC application 
software for the RT is limited. Even if 
that situation changes (and it is by no 
means certain that it will), the incre¬ 
mental cost of the coprocessor feature 
may be substantially less than the cost 
of replacing several applications. 

The AT coprocessor is smaller and 
less expensive than a completely inde¬ 
pendent AT system, and the display and 
device emulation support provides flex¬ 
ibility that is not otherwise available. 
The concurrent execution of the copro¬ 
cessor and host processor offer some 
intriguing possibilities, such as keeping 
a communications program running in 
the coprocessor, while performing 
workstation activities at the same time 
on the host processor. 

Unfortunately, the AT coprocessor 
has some serious drawbacks. The best 
performance is obtained with dedicated 
memory in the I/O channel, and that is 
only about 60 percent of an 8-MHz AT. 
Using system memory only, perform¬ 
ance is closer to that of an XT. Many ap¬ 
plications require a dedicated display 
adapter for acceptable performance; the 
coprocessor and related adapters can 
occupy half of the available I/O channel 
slots. An RT is an expensive home for 
standard PC adapters supporting stan¬ 
dard PC applications. 

RT systems entirely dedicated to 
special applications such as CAD/CAM, 
publishing, data acquisition, or process 
control will not benefit from the copro¬ 
cessor; neither will multiuser systems 
that support small departments or work 
groups using ATX for UNIX-based appli¬ 
cations or development. In these sys¬ 
tems the coprocessor is likely to be 
irrelevant or to produce too much of a 
drain on system resources. 

RT systems used as personal work¬ 
stations are another matter. Here the 
availability of familiar software tools can 
be a real productivity advantage. The 
AIX DOS Services software provides 
convenient, direct access to DOS format 
files on diskettes or minidisks for shar¬ 
ing data between AIX and coprocessor 
applications. The AT coprocessor may 
not be better than the real thing, but in 
some cases it can be a useful adjunct to 
the RT workstation. 1 *"111 jB) 


Thomas V. Hoffmann, a consulting editor 
for PC Tech Journal, is manager of systems 
development at RoadNet Technologies, Inc., 
located in Baltimore, Maryland. 
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Some irresistible reasons to buy Revelation 
before any other network database: 


These are just a few reasons why 
Network Revelation is the leading data¬ 
base applications environment for local 
area networks. 

That’s because only Network 
Revelation has the tools to create applica¬ 
tions worth sharing. 

Like a pro^am generator that builds 
locking statements, automatically, so you 
don’t have to; a fourth-generation query 
language and report writer; plus a robust 
version of BASIC with a high-speed 
compiler. 

And unlike single-user databases 
pretending to run on networks, Network 
Revelation doesn’t lock everyone out 
during routine sorts, joins, and math 
operations. 

Sample the power of Revelation. 
$24.95 gets you a comprehensive Demo/ 
Tutorial. A phone call gets you complete 
information. 


COSMOS 


Cosmos, Inc., 19530 Pacific Highway S. 
Seattle, WA 98188 (206) 824-9942, 
Telex 9103808627 


IBM is a registered trademark of International Business Machines 
Corporation. NetWare is a trademark of Novell, Inc. EtherSeries is 
a trademark of 3COM Corporation. dBase III PLUS is a registered trade¬ 
mark of Ashton- Tate. R:base 5000 is a trademark of Microrim, Inc. 
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THE VERY THOUGHT OF 
NETWORKING WITH A 
WIMPY DATABASE 
TERRIFIES ME, EPNA. 


Product Features: 

Network 

Revelation 

dBASE III 
PLUS® 

R:base 5000 
Multi-User” 

Maximum Characters per Record 
Maximum Fields per Record 

Maximum Files per Database 
Variable-Length Fields 

Multi-Value Fields 

Programmable Data Dictionary 

Network Operating Systems Supported: 

65,000 

65,000 

Unlimited 

• 

• 

• 

4,000 

128 

Unlimited 

1,530 

400 

40 

IBM* PC Network 

• 

• 

• 

3COM EtherSeries™ (2.4/3+) 

• 

• 

• 

Nestar Plan 3000/4000 

• 



All Versions of Novell NetWare™ 

• 



Tapestry 

• 



Alloy NTNX 

• 



Networking Features: 




Full Record Locking During Relational 




Operations 

• 


• 

Application Generator Automatically 




Creates Locking Statements 

• 



Network DBMS Can Span Multiple 




Volumes or File Servers 

• 



Network Run-Time Module 

• 



Minicomputer Communications 1 

• 



1) From original manufacturer. 


















The key components of the IBM Cabling System are ready and 
awaiting the delivery of IBM's Token-Ring Network. Users can begin 
to install cabling according to individual communications needs. 


J. SCOn HAUGDAHL 


T he IBM Token-Ring Network, a 
4-Mbps (megabits per second), 
token-passing local area network 
operating over twisted-pair wiring, is 
die result of years of research and pro¬ 
totyping. The principal research was 
conducted at IBM’s laboratory in Zurich. 
There, scientists developed the concept, 
the architecture, a prototype (the infa¬ 
mous “Zurich Ring”), and did the initial 
performance modeling. The work done 
at IBM/Zurich was continued by engi¬ 
neers and programmers at IBM/Re¬ 
search Triangle Park in North Carolina 
where the Token-Ring was developed 
into a commercial offering. 

IBM broke with tradition regarding 
the Token-Ring. Historically, it has re¬ 
mained aloof from IEEE standard-set- 
ting, electing to create its own propri¬ 
etary product standards. This time, IBM 


was involved in shaping the IEEE 802.5 
standard for the token-ring access meth¬ 
od. This alignment with the standard 
leaves the IBM Token-Ring system open 
for use with non-IBM products. 

IBM/Research Triangle Park was re¬ 
sponsible for the hardware and soft¬ 
ware necessary for the first Token-Ring 
products: the IBM PC Adapter and the 
Multistation Access Unit (MAU). These 
two packages, in conjunction with the 
IBM Cabling System (already released), 
comprise a complete LAN for IBM PCs. 
The chip set developed for the PC 
Adapter board by IBM at Burlington, 
Vermont, is the foundation for current 
generation IBM Token-Ring attachments. 
This article examines that cabling sys¬ 
tem; a subsequent article will provide a 
look at the PC-related Token-Ring prod¬ 
ucts and operation. 


The IBM Cabling System, intro¬ 
duced in May 1984, is the underlying 
wiring system for the Token-Ring Net¬ 
work. Key components of the system 
are: twisted-pair wire, MAUs, connec¬ 
tors, distribution panels, patch cables, 
and faceplates. The connection is made 
as follows: The wire runs between the 
office and a central wiring closet. The 
wire end in the office has a data con¬ 
nector attached to it that is mounted 
into a faceplate. The cable in the wiring 
closet also has a data connector at¬ 
tached and is mounted on a distribution 
panel. The distribution panel, in turn, is 
mounted in a distribution rack above 
the MAUs. Patch cables link the data 
connectors on the distribution panel to 
the MAUs, creating the physical link be¬ 
tween the cables. In the case of a small 
network—fewer than eight stations—the 
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The physical topology created by wiring for the Token-Ring Network resembles 
interconnected stars in which all devices share a dual twisted-pair bus, that if fol¬ 
lowed from device to device, forms a ring that eventually wraps back upon itself. 


wires can be connected to a common 
point; the MAU is mounted on a wall in¬ 
stead of in a central wiring closet. 

IBM designed the wiring to be a 
structured system for all (IBM) commu¬ 
nicating devices, thus bettering its pre¬ 
vious ad hoc approach and helping to 
avert the future need for rewiring. The 
physical topology created by wiring for 
the Token-Ring resembles intercon¬ 
nected stars, in which all devices share 
the same dual twisted-pair bus that, if 
followed from device to device, forms a 
ring that eventually wraps back upon it¬ 
self (see figure 1). The cable can be 
used for more than simply Token-Ring 
devices; it can function in a point-to- 
point manner to support the connection 
of terminals to hosts. 

The IBM Cabling System also 
supports existing nontoken products 
through the use of baluns (balanced- 
unbalanced cable impedance matching 
devices). The system can support exist¬ 
ing point-to-point 3270 coaxial-based 
devices, System/36 and Series/1 twin¬ 
axial-based devices, 5080 graphics sys¬ 
tems, and loop systems, such as the fi¬ 
nance communications system, pro¬ 
grammable store system, and multiuse 
communications loop (based on a dif¬ 
ferent token protocol) applications. 
These connections have nothing to do 
with the actual Token-Ring and still 
function as independent devices. The 
idea is to migrate devices such as 3278- 
type terminals to a token-attached clus¬ 
ter controller such as the 3174. 

CABLE TYPES 

For Token-Ring products, devices attach 
directly with one of six types of cable: 

1, 2, 3, 6, 8, or 9 (with one exception 
when type 3 wire is employed). 

Type 1 is an overall, shielded, data- 
grade cable with two solid twisted-pair 
(#22 AWG—American Wire Gauge) 
wires. Type 1 is available as an indoor 
version with a braided shield or as an 
outdoor version with a corrugated me¬ 
tallic shield. Type-1 indoor is also avail¬ 
able in plenum and nonplenum ver¬ 
sions. Type 2 is basically a type-1 in¬ 
door cable, but with four solid twisted 
pairs of telephone-grade (#26 AWG) 
wire added around the outside of the 
shield. Type 2 is not available in an out¬ 
door version. This incorporation of tele¬ 
phone and Token-Ring cable may make 
possible a system that accommodates all 
of a building’s voice and data needs in 
a single wire type. 

Type 6 is a data-grade wire with 
two twisted-pair wires of stranded #26 
AWG and is used for short runs as flex¬ 
ible patch cable. This type often is used 


to connect a PC to a faceplate that in 
turn connects to a type-1 or -2 cable. In 
a small system, type 6 can be used to 
attach a PC to an MAU directly. 

A latecomer to the Cabling System 
(added when the Token-Ring was an¬ 
nounced in October 1985) was support 
for telephone-type wire. Presumably, 
this type-3 cable addition is cost-com¬ 
petitive with AT&T’s Premises Distribu¬ 
tion System (PDS); however, it sacrifices 
LAN size (roughly one-third the total 
network size when using type-1 wire) 
and the number of devices it can sup¬ 
port (72 versus 255 for type 1). These 
limitations are not dependent upon the 
token protocol or capacity of the sys¬ 
tem; instead they result from an electri¬ 
cal phenomenon known as “jitter.” The 
amount of jitter depends upon the 
number of devices passed through by 
the data signal in the ring, and the 
length and quality of the wire. 

Type 3 can be used where unused 
telephone wire is already in place. At 
the wiring closet, a special jumper ca¬ 
ble, consisting of type-6 wire, a filter, 
and a data connector, must be used to 
connect type 3 to an MAU. A type-66 
connection block (also called a punch- 
down block) is used to connect the 
type-3 wire to the jumper. The jumper 
filter removes high-frequency compo¬ 
nents to meet FCC requirements. 

IBM’s support of type 3 may not 
have been intended solely as an effort 
to counter the lower-cost AT&T PDS. 


Apparently, many IBM customers al¬ 
ready had miles of unused type 3 in 
place. The Token-Ring type-3 support is 
designed to be ad hoc and temporary, 
with a migration path to the data-grade 
wire that will be required by future 16- 
Mbps Token-Rings. If type 3 is not al¬ 
ready installed, IBM is discouraging its 
installation in favor of types 1, 2, 5, 9, 
and so on. In fact, two categories of 
Token-Rings will be available—type 3 
or Cabling System—because type 3 can¬ 
not be mixed with other cabling types. 
Types 1 and 2, however, can be used to 
connect type-3 wiring closets together. 

Patch cables are made with type 6 
cable, and are available in lengths of 8, 
30, 75, or 150 feet. A special 8-foot ver¬ 
sion is used to connect the IBM PC Ad¬ 
apter to a faceplate. 

Type 8 is a #26 AWG twisted-pair 
data-grade wire with a plastic ramp 
used to make under-carpet installation 
as unobtrusive as possible. Although 
type 8 can be used similarly to type 1, it 
can service only half the maximum type 
1 distance. The type-9 media specifica¬ 
tion (added in April 1986) is designed 
to offer a low-cost alternative to type 1 
plenum cable. It consists of two twisted 
pairs of overall shielded #26 AWG cop¬ 
per wire and can operate at up to two- 
thirds of the distance specifications of 
type 1. Further, unlike type 3, type 9 is 
certified for use as high as 16 Mbps. 

Another cable type, type 5, is a 
140/100 micron-fiber cable designed to 
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TABLE 1: Performance Cu[)ahililies of Cable 'types 


1 2 3 5 6 8 9 


Drive distance* 

1.0 

1.0 

0.45 

3.0 

0.75 

0.5 

0.66 

Data rate (Mbps) 

16 

16 

4 

250 

16 

16 

16 

Devices per ring 

260 

260 

72 

260 

260 

260 

260 

Closets per ring 

12 

12 

2 

12 

12 

12 

12 

Voice support 

No 

Yes 

Yes 

N/A 

N/A 

N/A 

No 


a These numbers represent the relative length of cable used for each cable type for any given hardware. 


Although the Token-Ring will permit existing telephone wire (type 3 above) to be 
used for the cabling system, the performance and size of the network is limited. 


interconnect wiring closets via repeat¬ 
ers. IBM has not yet announced support 
of fiber at the PC-interface level. 

Table 1 summarizes the capability 
variations among the data-grade types 1 
and 2 and the voice-grade type-3 wire. 
The drive distances are relative to type 
1. The maximum drive distance (recom¬ 
mended by IBM) for type 1 is 300 me¬ 
ters from a wiring closet to a work area 
and 200 meters between wiring closets. 
These are absolute maximum distances 
that become shorter as the physical ring 
wiring becomes larger (as more and 
more wiring closets, MAUs, lobe wiring, 
and devices are added). The IBM 
Token-Ring Network Introduction and 
Planning Guide provides tables and 
formulas that can be used to calculate 
the maximum distances. 

Designed specially for the Cabling 
System, the data connector is the plug 
that terminates all twisted-pair wire. 

Two data connectors can join together 
by a 180-degree rotation of one con¬ 
nector. Thus, only one type of data con¬ 
nector is necessary to make the connec¬ 
tions. When two connectors are used, 
one of the connections is contained in a 
faceplate. Faceplates that contain RJ-11 
jacks, necessary for connection of a tele¬ 
phone to the additional telephone wire 
contained in type-2 cable, are available. 


per Repeater, extends the distance be¬ 
tween MAUs to 730 meters (up from 
200 meters). The fiber repeaters must 
be installed in pairs to convert copper 
to fiber, then fiber to copper. Two pairs 
are required if both the main and 
backup pair between MAUs will be 
driven. The copper repeater also should 
be operated in pairs, so that both the 
main and backup pairs are driven. Both 
types of repeaters amplify and reclock 
the transmission signal. 

The attached device is responsible 
for activating a relay within the MAU to 
switch itself into the ring. This is ac¬ 
complished by maintaining a “phan¬ 
tom” voltage component on the lobe 
wire. This voltage charges a capacitor 


on the relay, which then inserts the 
lobe into the network. When the device 
either fails or is turned off, the relay 
will deenergize and disconnect the 
device from the ring. 

Although the relays automatically 
latch when devices are inserted or re¬ 
moved, a sudden jarring movement 
during the shipping of the MAU could 
cause a relay to be latched in the wrong 
state. IBM therefore includes a testing 
tool with the MAU. Insertion of the tool 
into the connected ring tests whether 
all relays contained are wrapping. If an 
anomaly is detected, the tool can be in¬ 
serted into each lobe connection to test 
the associated relay’s status and correct 
it if necessary. 


MULTISTATION ACCESS UNITS 

It is the design and operation of the 
MAU that gives the network its physical 
topology and suggests its “star-wired 
ring” name. The IBM 8228 MAU is a 
wiring concentrator that connects as 
many as eight stations to the ring via 
drop cables called lobes. A ring-in jack 
on one side of the MAU and a ring-out 
jack on the other side provide for a 
daisy-chained connection to other 
MAUs. The MAU provides for insertion/ 
bypass of lobe segments and associated 
attaching devices. It can accomplish 
write/fault detection through the use of 
an attached device, such as the IBM PC 
Token-Ring Adapter. By configuring a 
ring that connects the last MAU to the 
first, a repetitive path is formed, be¬ 
cause none of the MAUs is wrapping 
within the box. Under this configura¬ 
tion, any one cable between a pair of 
MAUs can be removed, and the ring 
will remain fully operational. 

In order to increase the distances 
of the basic cabling system, IBM sup¬ 
ports type-3 fiber media with the IBM 
8219 Token-Ring Network Optical Fiber 
Repeater. This unit attaches to an MAU 
to extend the distance between MAUs to 
2 kilometers. A repeater or copper-type 
media, the IBM 8218 Token-Ring Cop- 



Run Your Software 2 to 10 Times Faster! 

No Additional Hardware 

Introducing PolyBoost™ 

The Software Accelerator ™ 

PolyBoost, a set of 3 memory'resident 
programs, speeds information flow to & 
from your computer’s processor. 1, 2 or all 
3 programs can be in loaded in memory. 

Operation is totally automatic & 
transparent. Only PolyBoost 
speeds up all three 

processor input/ ^ fhlvt) 

output(i/o) mm ' 

paths: JMl ntefcm L | 


A memory-buffer (disk cache) automatically speeds up hard or 
floppy disks by storing in RAM the data your software uses most 
often. You can set the cache size from 5K to 500K. Caches of up 
to 4 Megabytes each can reside in Expanded or Extended Memory. 
Unlike a RAM Disk, PolyBoost immediately writes all chanqed 
data to your physical disk to prevent data loss. 


Text scrollinq & screen updates are FAST! You select the speed. 
Eliminates flicker in CGA cards. Also works with monochrome, 
EGA, & Hercules cards. (Uses only 4K RAM.) 

Faster & Enhanced Keyboard 

Adjust ^ repeat rate for cursors & 
ot f ier keys. Increase size 
V °f type-ahead buffer. 

Optionally generate 
Wmy^ C 7*^ hey clicks. Recall, 

fr/'Ai . e( iit & execute 

V' DOS commands. 

j l ^csR ^ ses onIy 

J^L^^Not-Copy-Protected^' S M^ ^jf 3K RAM.) 
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Get a Grip 
on Assembly 
Language. 

The award winning 
Visible Computer: 
8088 . — , 

ipTj 

LJL, /)> 


The Visible Computer is a book and 
software combination for mastering 
the elusive skills of assembly lan¬ 
guage. PC Tech Journal took one look 
and made it their September ’85 
“Program of the Month.” 

It’s an animated simulation of the 
PCs microprocessor that lets you see 
with your own eyes how assembly 
language works. YouTl be using it as 
a debugging tool for years to come. 

It’s a tutorial A lot of people think 
the 350 page manual is the best book 
on assembly language ever written. 

It’s 45 demonstration programs youTl 
execute with the simulator, from simple 
register loads to advanced programs 
that manipulate interrupts and perform 
file I/O. And what youTl learn applies to 
all 86 family proces- 
sors, including the 

80186 and 80286. not copy protected 

The Visible Computer for IBM PC/XT/AT and true 
compatibles. If your dealer doesn’t have it, order direct: 
Software Masters, 2714 Finfeather, Bryan, TX, 77801. 

(409) 822-9490. Please include $3.00 shipping. 

Bank cards accepted. 



TVC takes you inside the 
processor as it executes programs. 

Software Masters 
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FIGURE 2: Multistation Aav.<s i nils 



• LOBE 
CABLES 


MAUs 


MAIN RING PATH 



LOBE 

CABLES 


These two examples show how the MAU can be used to set up different physical 
configurations with the ring. In the first case (top), the MAUs are contained within 
a single room; in the second example, the MAUs are more widely distributed. 


The MAU can be rack- or wall- 
mounted. The wall-mount feature re¬ 
quires an optional wall-mount housing, 
also available from IBM. Networks with 
eight or fewer nodes can use a single 
wall-mounted MAU with a maximum 
150 meters of type-6 cable connected 
directly to the device or wall plate. 

An interesting variation of the MAU 
is the 3Com RingTap, which is, essen¬ 
tially, a single-port MAU—that is, the 
physical topology could be configured 
as simply a ring, rather than a star¬ 
shaped ring. Although the wiring is sim¬ 
plified in the ring arrangement, it be¬ 
comes difficult to manage (because it 
has no centralized isolation points) and 
adding new taps can prove disruptive. 

At the other extreme, Ungermann- 
Bass offers an intelligent MAU called the 
Distributed Wiring Concentrator (DWC). 


The DWC offers 10 ports (excluding 
ring-in and ring-out) and can operate in 
active or passive (IBM MAU-compatible) 
mode. In its active state (power ap¬ 
plied), the DWC allows the Ungermann- 
Bass Network Management Console 
(NMC) to perform problem determina¬ 
tion, fault isolation, and, when appro¬ 
priate, station removal from the ring. 

WIRING CLOSETS 

The MAU can be used to set up many 
different configurations of the ring. Fig¬ 
ure 2 shows two examples of offices 
with PCs connected to two MAUs. In the 
first, the MAUs are located within one 
room (or wiring closet), forming a star- 
wired ring. In the second, the MAUs are 
more widely distributed. 

A PC can be attached to an MAU 
using a type-6 patch cable and PC adapt- 
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NOW—SOFTWARE AUTOMATED 
PERIPHERAL SHARING. 


Introducing Crosspoint 8 
—the first data switch that 
links any combination of 
peripherals and PCs up to 8 
by software control. PC offices 
can access RS232c serial devices 
for about $100 per port—a lot 
less than duplicating peripherals 
for each PC. 

Crosspoint 8 means 
greater productivity with 
fewer peripherals, and 
more output from each. 

Set programs to run 
automatically on your 
choice of peripheral: 

Assign Lotus 1-2-3 to a dot 
matrix printer; Auto CAD™ 
to a plotter; WordStar to a 
laser printer; communi¬ 
cations to a modem. Use 
Crosspoint 8 for multi¬ 
tasking programs like 
Microsoft Windows.™ Each 
user can store up to 16 
application configurations. 


The Crosspoint 8 package 
includes all necessary hard¬ 
ware to interface PCs and 
peripherals—like easy-to- 
connect data phone jacks 
and cable. Compatible with 
IBM and other PCs, it allows file 
transfer, LAN, and simultaneous 
user access. Add peripherals or 


change output in a flash with pop¬ 
up menus, or automate your ap¬ 
plications with batch file execution. 

Link to a leader for 
support you can count on. 

We’re committed to reliability 
with a 100% 1-year parts-labor 
warranty. A step-by-step manual 
starts you off—fast. 

Solo PC power users: Get 
7-peripheral software 
control with Crosspoint 
AB + —for under $500. 

TO FIND YOUR NEAREST 
CROSSPOINT DEALER, 
CALL 1-800-232-7729 OR 
503-485-4254. 

■■Crosspoint 
■• Systems 

Copyright ® 1986 by Crosspoint Systems, 

Inc., 1710 Willow Creek Circle, Eugene, OR 
97402. Prices and specifications subject to 
change without notice. Lotus 1-2-3, Auto¬ 
CAD, WordStar and Microsoft Windows are 
trademarks of Lotus Development Corp., 

Auto Desk, Inc., MicroPro Int’l., and Micro¬ 
soft Corp., respectively. 



A SOLUTION IN A BOX: 

HARDWARE AND SOFTWARE 
TO LINK PCS AND PERIPHERALS 
BY SIMPLE MENU COMMANDS. 
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TYPE 1 or TYPE 2 CABLES 


PANEL - 


PATCH - 
CABLES 


MAU ■ 


RACK- 






FACEPLATE 


ADAPTER CABLE 





WIRING CLOSET 1 

WIRING CLOSET 2 

LOBE 

WIRING 

CLOSETS 

WIRING 



WORK AREA 


The wiring closet contains the distribution panel with the MAUs and patch cables providing the link between the various lobes. 


er cable if it is within 150 meters of the 
MAU. If the MAU is rack-mounted in a 
wiring closet, as shown in figure 3, then 
a patch panel is needed to jumper from 
type-1 or -2 cable (originating at the 
work area and terminating at a rack 
panel) to type 6. (Recall that if type-3 
wire is used from the work area to the 
wiring closet, a special filter jumper is 
required to patch from a punch-down 
block to a panel or MAU.) 

Part of the network/cabling plan¬ 
ning process is to identify (and label) 
all components in the cabling system; a 
set of charts or tables should be kept 
that identify various components. Figure 
4 shows a sample labeling scheme, as 
recommended by IBM. Cabling compo¬ 
nents are identified by an eight-digit 
number: a four-digit location code, the 
rack number, the panel number, and a 
two-digit x-y rack coordinate. IBM 
Token-Ring components are identified 
by an eleven-digit number: the first five 


digits are the same as the cabling 
scheme; digits six through nine indicate 
the unit number; the last two digits 
identify the receptacle. Implementing 
these labeling procedures in the plan¬ 
ning process and throughout the instal¬ 
lation can help ensure an uncompli¬ 
cated maintenance of the system. 

CONNECTING THE TOKEN-RING 

The IBM PC is connected to the Token- 
Ring by supplying a type-6 adapter ca¬ 
ble (available from IBM) with a cabling 
system data connector at one end and 
an industry-standard DB-9 connector at 
the other (pins 1 and 6 are receive, 5 
and 9 transmit—the shield is connected 
to the metal shell). This cable attaches 
to the back of the IBM PC Token-Ring 
Adapter I or II (which will be discussed 
in the subsequent article). For type 3, a 
different adapter cable (not available 
from IBM) is used that has the DB-9 
connector at one end with a built-in fil¬ 


ter housed in its shell, and a 6-pin mod¬ 
ular plug at the other. 

Internal diagnostics in the IBM PC 
Token-Ring Adapters test the internal 
circuitry, ring interface drivers and re¬ 
ceivers, and external cable and lobe 
wiring. To insert itself into the ring, the 
internal diagnostics goes through five 
phases. In the first phase, the lobe wir¬ 
ing to and from the MAU are checked 
via a wrap mode. The second phase in¬ 
volves activating the phantom DC signal 
to drive the relay at the MAU, then wait¬ 
ing for an active ring monitor frame. If 
one is not detected, that PC becomes an 
active monitor. The third phase serves 
to make certain that a duplicate address 
does not exist on the ring. The fourth 
phase is neighbor notification, in which 
all adapters become aware of their up¬ 
stream neighboring adapter’s address. 

In the final phase, to become active, the 
diagnostics request parameters in the 
passing of tokens and frames. 
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UNIFY DBMS/DOS.The UNIX Worid Leader 
Brings ANewDimensionlb DOS Application Development 


What happens as the DOS world expands? As a 
new generation of hardware takes over? As networking 
becomes more important? The potential is enormous. 
But until now, the tools to achieve it have been limited. 

Now a leader from another world unleashes that 
potential: UNIFY® DBMS. The leading relational 
DBMS in the UNIX™ world. And now, the most 
advanced set of application development tools in the 
DOS world. 

With UNIFY DBMS, DOS developers have new 
power to build more sophisticated applications than ever 
before possible. 

The power to write high performance “C’ 
programs that will access the data base, using 
Unify’s Direct Host Language Interface. 

The power of an industry standard 
query language—SQL. 

The power of unmatched speed in pro¬ 
duction applications. Only UNIFY DBMS is 
specifically engineered for transaction through¬ 
put. With unique performance features like 
PathFinder™ Architecture multiple access meth¬ 
ods, for the fastest possible data base access. 


mi 



The power of comprehensive pro¬ 
gram development and screen man¬ 
agement tools. Plus a state- 
of-the-art fourth generation 
report-writer. 

What’s more, with UNIFY 
DBMS, the potential of networked 
applications becomes a reality. Unlike 
DBMS systems which were originally 
single-user (and which have a long stretch 
to accommodate more users), UNIFY DBMS 
is a proven multi-user system. 

And because UNIFY DBMS/DOS is 
£ % the best of two worlds, it offers you the most 
W. powerful benefit of all: DBMS applications that 

can grow as your needs grow. From single user 
DOS. To networked DOS. To multi-user UNIX. 
All without changing your applications. 

Call the Unify Information Hotline 
for our free booklet: The New DOS World. 
(503) 635-7777 


unipy 

CORPORATION 

4000 Kruse Way Place 
Lake Oswego, OR 97034 


© 1986 Unify Corporation. UNIX™ is a trademark of AT&T Bell Laboratories. 
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ANNOUNCING .... High performance 
APL Interpreter using MC68000 32 bit 
coprocessors and NS32081 floating point 
processors totally integrated with DOS 
and Novell Netware hardware and software 
environment. MultiAPL offers up to 5.8 
megabyte APL workspaces per node and 
the fastest APL processing facilities 
available under DOS or Netware. 



EXPLORE 

• Full component multi-user files 

• Btrieve file interface 

• No restrictions on object size 

• Shared variable interface 

• 68000 Assembler interface 

• Uses standard DOS files 

• Overlays (packages of functions/ 
variables) 

• 10-1 2-15MHZ coprocessors available 

• Extended superset of IBM's VSAPL 

• Includes several APL2 enhancements 

• Full screen facilities available 

• Enhanced version of APL.68000 

• Run time versions available 

COMPARE 


BYTE Magazine 
Calculations Benchmark 
Double Precision Numbers 
(All systems with one user) 


Fortran 
VAX-11/780 


.15 


MultiAPL V6.0 
IBM AT 


.55 


STSC V5.2 
APL *PLUS PC 
IBM AT/80287 


7.80 


MultiAPL V6.0 
IBM PC 


STSC V5.2 
APL *PLUS PC 
IBM PC/8087 



13.30 


0 Seconds 15 


Netware version $ 1495 

Single-user version $ 995 

Coprocessors priced seperateiy 

Order direct: MO, Certified Check, COD 
or Credit Card 

VISA / Mastercard / American Express 

SPENCER 

ORGANIZATION, INC. 

P.O. BOX 248 WESTWOOD, N.J. 07675 
(201) 666-6011 


Netware is a trademark of Novell, Inc. 

APL.68000 is a trademark of MicroAPL Ltd. 
MultiAPL is exclusively licensed by Spencer 
Organization, Inc. Copyright® 1985 
Btrieve is a trademark of Softcraft, Inc. 
APL*PLUS is a trademark and service 
mark of STSC, Inc. 
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IBM 

CABLING 

SYSTEM 

PANEL COORDINATE 

r^i i— 1 —i 

E107-11-B8 

1 1 1 ¥ 1 



i V 

LOCATION RACK 

_1_ 1 


IBM 

TOKEN-RING 

NETWORK 

E107-1-1001-RI 

i_i i_i 


1 

UNIT NUMBER 

\ 

RECEPTACLE 

IBM Cabling System components are identified by an eight-digit number (top). The 
IBM Token-Ring Network components are identified by an eleven-digit number. 


Once active, the adapter detects er¬ 
rors on the signal path via loss of sig¬ 
nal, burst error detection, signal code 
violation checking, 32-bit checksum vali¬ 
dation in frames, and Media Access 
Control (MAC) frame checking. 

In some situations, the amount of 
time taken by a token to traverse the 
ring may be critical. The token-passing 
time is a function of the interface delay 
plus propagation delay in the wire. The 
interface delay is less than 2 bits per ad¬ 
apter, plus 24 bits for the active moni¬ 
tor station (which must buffer 24 bits to 
ensure that the ring can pass the mini¬ 
mum number of bits—the three-byte 
token—in a single circulation). Propaga¬ 
tion delay in copper wire is about 3 
microseconds per kilometer, which 
yields a delay of approximately 1 bit 
per 1,600 feet in a 4-Mbps ring. 

COST CONCERNS 

In the process of calculating the cost of 
the physical components in a wiring 
system, consider that the cost of labor 
often can far exceed the cost of the 
physical components. Cable that costs 
20 cents per foot can cost hundreds of 
dollars to test. Even when head-ends, 
amplifiers, splitters, and so on, are ad¬ 
ded in, these costs can be substantially 
lower than the labor to install and test 
the broadband cabling system. 

The average cost of installing the 
IBM Cabling System (including cop¬ 
per—no fiber optics—cabling, MAUs, 
wiring panels, and faceplates, but not 
the drop cables to the PCs and no re¬ 
peaters) is about $3 to $4 per foot. 


Some approximate IBM pricing is as fol¬ 
lows: type-1 cable retails for $.40 per 
foot, type-5 fiber for about $3 per foot; 
faceplates are less than $3; the eight- 
port IBM MAU $660; and eight-foot 
patch cables for use in wiring closets 
can be had for $34. Type-6 cabling by 
itself is $.45 per foot; the PC adapter ca¬ 
ble (using type 6) costs about $35. 

Installation of a cabling system in¬ 
volves four basic steps: planning, or¬ 
dering, installing, and testing. To plan 
cabling for a token-ring requires under¬ 
standing all of the components of the 
system. Cable choice will be largely dic¬ 
tated by building codes and whether or 
not the cable will accommodate voice 
(telephone) service in addition to Tok¬ 
en-Ring data. Voice service accommoda¬ 
tion also will dictate which faceplates 
are selected for the user work area. 

If outdoor type-1 wire is employed, 
IBM strongly recommends the use of 
surge suppressors to guard against dam¬ 
age from voltage surges. Caution must 
be exercised because of the possibility 
of an excessive ground potential differ¬ 
ence between two power services’ 
grounding systems. This could become 
a hazard between two buildings that are 
powered by different service entrances 
(multiple transformers); it also could 
occur in a very large facility. 

The work area is a good place to 
begin planning. A survey of the types 
and quantities of PCs will help to deter¬ 
mine the accessories needed. The work 
area location will determine the cable 
type, version (plenum, nonplenum, or 
outdoor) and length (distance from the 
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Adapted from IBM Token-Ring Network Introduction and Planning Guide 




















Imitation is the sincerest 
form of flattery. 

But for fast backups, FASTBACK* is still the only choice 



© 1986 HST 


Simple power. 

You won't find FASTBACK* 
cluttered with "file management" 
utilities and complex options to slow 
you down. FASTBACK* is a sleek, 
powerful program designed for one 
purpose: to safely back up and restore 
the vital data on your hard disk as 
fast as possible. Easy-to-understand 
prompts, interactive screen display 
and full wildcard naming 
conventions give you total flexibility 
to make full, partial or incremental 
backups quickly and easily. 

Error-correction vs. "disk 
mapping" 

Some of our erstwhile 
flatterers try to make a virtue of the 


fact that they use standard DOS disk 
format for backups and "map out" 
bad sectors. But that won't do 
anything for disks damaged after the 
backups were made. FASTBACK*'s 
special brilliance is a proprietary 
format that not only allows each disk 
to receive more data much faster than 
DOS, it also encodes Advanced 
Error Correction information that 
allows your vital data to be 
recovered even if you staple , scratch or 
mutilate your finished backup (tolerates 
up to 80 damaged sectors per disk)! 
You get what you pay for. 

The one thing all our imitators 
say is, they're cheaper than 
FASTBACK*. And they are. So we 
ask you: since FASTBACK* 
continues to sell more copies than all 
the copycats put together — even at 
a higher price — don't you suppose 
there's a reason? 

Find out for yourself why the 
first name in fast backups is still the 
last word on the subject. Get 
FASTBACK* today. 

== Fifth 

= .ga Generation 


Innovative Products Using Today's Technology 


It seems that everyone with a 
floppy-based hard disk backup 
program is comparing themselves to 
FASTBACK* these days. Well, we're 
flattered. 


The Industry Standard 

After all, with the majority of 
Fortune 500 companies standardized 
on FASTBACK*, it's only natural for 
our competitors to compare 
themselves to us. Problem is, there's 
no comparison. 

The fastest backups, period. 

FASTBACK* can back up a full 
10-megabyte hard disk in less than 8 
minutes flat on standard 360K 
floppy diskettes! No other program can 
even come close to matching our speed. 
So when a competitor says they can 
make "average" daily backups in two 
minutes, they're talking about a 
small (1 meg) incremental backup that 
FASTBACK* can make in less than a 
minute! And on the IBM-AT & 
compatibles, we're even faster: 20 
megabytes in 8 minutes on high- 
density 1.2 meg diskettes. 


909 Electric Avenue, Suite 308, Seal Beach, CA 90740 
7942 Picardy Avenue #B-350, Baton Rouge, LA 70809 
1-800-225-2775 or (213) 493-4483 


‘This product is in no way associated with 
or has origination in Fisher Scientific or Allied 
Corporation. IBM-AT is a registered trademark 
of International Business Machines Corporation. 
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wiring closet) needed. Cable choice will 
determine the support system needed. 
For type 3, extra care must be taken to 
avoid intercoms, fluorescent lighting, 
power cables, arc welding equipment, 
heating equipment, electric motors, or 
any high-voltage equipment. 

Concurrently with determination of 
work area requirements, potential wir¬ 
ing center sites should be identified. 
Trade-offs can be made between one or 
two large centralized wiring centers or 
several smaller, decentralized centers. 
While the choice of fewer wiring cen¬ 


ters can mean easier maintenance of 
the cable, it also may require larger 
amounts of cable. If the system is small, 
wiring closets may not be necessary. A 
system could be made up of a couple 
of MAUs with patch cables. 

With the exception of the actual 
wire, components can be ordered 
through IBM or a third-party indepen¬ 
dent contractor. Many third-party con¬ 
tractors also offer site survey and plan¬ 
ning services. All ROLM parties are au¬ 
thorized cable installers (ROLM is a 
wholly owned IBM subsidiary). 


Wire installation probably will be 
the most time-consuming task in the 
process. Factors that will affect installa¬ 
tion time and cost include accessibility 
of the work area and path back to the 
wiring center, whether the installation 
must be done by union personnel, and 
the time spent stripping wires, crimping 
connectors, and so on. 

Once the cable is installed, testing 
should be performed before any de¬ 
vices are connected. IBM produces a ca¬ 
bling system tester that detects faults in 
copper data and telephone wiring by 
measuring continuity in the cabling sys¬ 
tem. For fiber optics (type-5 cable), a 
separate tester is available. 

Managing the cabling system in¬ 
volves the assignment of MAU ports to 
PCs (while ensuring that the cabling 
plant remains operational) and develop¬ 
ing the system as PCs are added or 
moved. Not all work areas can be pre¬ 
determined and prewired. 

A good system design will facilitate 
testing in the event a component 
should fail. In the case of a single wir¬ 
ing closet, the manager can create a test 
ring consisting of a single MAU. MAUs 
are added to the test ring until the ring 
fails, thus identifying the failed MAU. In 
the case of multiple wiring closets, the 
wiring closets can be isolated from each 
other, followed by isolation of the 
MAUs within each closet. The ring test 
is performed while connecting the 
MAUs one at a time, then they are con¬ 
nected to another wiring closet and its 
MAUs, until the offending MAU is iso¬ 
lated. Further resolution is provided by 
unplugging the lobe wiring from the 
MAU that connects a certain PC. 

FUTURE CONNECTIONS 

As noted, AT&T’s PDS is an alternative 
to the IBM Cabling System. PDS is a 
multifunctional distribution system that 
supports voice, data, graphics, and 
video communications on premises. It 
uses fiber-optic and twisted-pair media 
and is suitable for single-building, mul¬ 
titenant, high-rise, or campus environ¬ 
ments. PDS supports all AT&T products 
(such as the ISN and starlan networks), 
as well as other vendors’ products. (For 
example, with the use of adapters and 
the AT&T Premises Lightwave System, 
PDS supports IBM 3270 terminals). 

PDS consists of six distribution 
subsystems and a grouping of equip¬ 
ment: campus, backbone (riser), hori¬ 
zontal wiring, work location wiring, 
equipment wiring, and administration. 

It is based on an AT&T model that al¬ 
lows a distribution system to be divided 
into subsystems that can be individually 


MicroSoft provides the CodeView - 
Atron provides the ProbeView 


Now you can get hardware assisted 
software debugging support from 
Atron for the CodeView debugger you 
may already have. Atron, maker of 
the debugging tools used by 9 out of 
the top 10 software developers in the 
PC market has expanded its 
debugging support to let you use 
Microsoft’s new Codeview software 
debugger with all of Atron’s hardware 
PROBES. 


with CodeView’s 
debut -MiniProbe 
too! 

$395 


pointers which overwrite the program 
code or data. This problem is 
particularly insidious in that it 
normally overwrites in a different 
place after each new compile of your 
program. 

MINIPROBE’S hardware breakpoint 
can also be on a range of memory 
locations. This helps trap events like 
uninitialized pointers. 



Now Atron PROBES have a little 
brother, MINIPROBE. MINIPROBE 
inherits its hardware assisted software 
debugging features from Atron’s other 
PROBES the AT PROBE and PC 
PROBE, but is lower in cost. What 
can MINIPROBE do: 

MINIPROBE can trap events like 
reading and writing to memory or 10 
devices in real time with its hardware 
assisted breakpoint. This solves the 
most common problem in software 
development today - out of range 


When the computer is locked up, 
you’re locked out from debugging. 
MINIPROBE has a crash recovery 
switch box that lets you regain 
control to see what went wrong. 

So why waste more time slaving all 
day over a nasty software bug get an 
Atron debugging PROBE today!. 
(408)-741-5900 

tSuE 

THE DEBUGGER COMPANY 

20665 Fourth Street • Saratoga, CA 95070 


Trademarks: CodeView - MicroSoft, MiniProbe.AT Probe - Atron 
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Wfem BETTER 
C PROGRAMS. 

C TOOLS PLUS 

Programmer’s Connection is pleased to 
present C TOOLS PLUS , one of the most 
complete C language function libraries 
available today. It combines the general 
purpose capabilities of C TOOLS and C 
TOOLS 2 (two packages that receive rave 
reviews for quality, organization, usability 
and documentation) with extensive new 
windowing capabilities. 

Windows 

For the first time, you can get full 
functioned window support in a general 
purpose library. The routines are easy to 
use for pop-up menus or windows and can 
give you some very advanced capabilities. 
Windows can be stacked, removed and can 
accept user input. There is no limit, other 
than available dynamic memory, to the 
number of windows you can construct and 
use. 

Video Support 

C TOOLS PLUS has fast direct video access 
for efficiency that will not constrain good 
program design. You can write directly to 
the video adapter for efficiency or use only 
BIOS calls if you’re working in a TopView- 
like environment. It fully supports EGA text 
modes including 43-line mode and 
multiple display pages. 

Memory-resident DOS Access 

Blaise Computing’s C TOOLS 2 package is 
well-known for effectively allowing you to 
write interrupt service routines in C. C 
TOOLS PLUS takes these capabilities even 
further. It demonstrates how to access DOS 
functions from within an interrupt service 
routine, so now you can write memory- 
resident routines that access the disk. 


General Purpose Functions 

C TOOLS PLUS consists of over 200 
carefully written functions that are easy-to- 
use and supplied in source code and pre¬ 
built library form. These tools isolate 
hardware dependence, are small and are 
written predominently in C. 

Some of the areas covered are: • extensive 
string handling • screen handling • 
graphics interface • general utility and 
keyboard functions • DOS memory 
management • external program and DOS 
internal command execution • DOS file 
handling and directory maintenance • and 
much more. 

All Blaise Computing products come with 
complete, fully documented source code 
as well as a complete comprehensive, 
indexed reference manual. 

Requirements 

C TOOLS PLUS requires an IBM personal 
computer (PC/XT/AT) or compatible 
although many of the functions require 
only MS-DOS Version 2.00 or later. C 
TOOLS PLUS supports the Microsoft and 
Lattice C compliers (versions 3.00 or later). 

Other Products 

Other quality products for C from Blaise 
Computing include: 

ASYNCH MANAGER - provides the crucial 
core of hardware interrupt support needed 
to build applications that need 
asynchronous communication facilities. It 
also includes routines for XMODEM file- 
transfer protocol and support for Hayes- 
compatible modems. 

VIEW MANAGER — a development system 
for building data entry screens and menus. 
Begin by designing on-screen what the 
operator will see, then call upon library 
functions from your program to display the 
screens and retrieve data. 


YOUR 

OmiTTY 

CONNECTION... 

Blaise Computing products are 
available from Programmer’s 
Connection at these low discount 
prices with FREE UPS shipping 
for all US customers (express 
services are available at the 
shipping carrier’s standard rate 
with no extra rush fees). 



List 

Ours 

C TOOLS PLUS . 

175 

135 

ASYNCH MANAGER Specify C or MS Pascal 

175 

135 

CTOOLS . 

125 

99 

CTOOLS 2 . 

100 

79 

PASCAL TOOLS for MS Pascal . 

125 

99 

PASCAL TOOLS 2 for MS Pascal . 

100 

79 

PASCAL TOOLS & PASCAL TOOLS. 2 . 

175 

135 

TURBO ASYNCH PLUS for Turbo Pascal ... 

100 

83 

TURBO POWER TOOLS PLUS Turbo Pascal.. 

100 

83 

VIEW MANAGER Specify C or MS Pascal... 

275 

199 


Please refer to our main 
advertisement in this journal for 
more information about our 
services as well as the largest 
advertised selection of 
programmer’s development tools 
specifically for IBM personal 
computers and compatibles. 



800 - 336-1166 

CANADA 

800 - 225-1166 

OHIO AND OVERSEAS 

216 - 877-3781 

CUSTOMER SERVICE 216-877-1110 

irammer's connection 


| procjr 


BLAISECOMPUTING INC. 135 SUNHYSIDE ST. HARTVILLE, OHIO 44632 
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designed according to user needs, com¬ 
munication system requirements, and 
building topology. This approach also 
facilitates logical and economical distri¬ 
bution system upgrades. The IBM Ca¬ 
bling System is similar in concept, but 
its overall view currently is not as well 
developed as that of AT&T. 

One interesting aspect of the IBM 
Cabling System was the introduction of 
a new data connector, one referenced 
in an appendix to the IEEE 802.5 MAC 
standard. Technically speaking, cables 
and connectors usually are not defined 


as part of the ISO (International Organi¬ 
zation for Standardization) layer-1 refer¬ 
ence model. (See “SNA Strategies,” Art 
Krumrey, July 1985, p. 40 for an expla¬ 
nation of this seven-layer structure.) 

This connector terminates all twisted¬ 
pair wire, from the wall plate to the 
wiring racks. Two data connectors can 
join together by a 180-degree rotation 
of one connector. The connector also 
shorts itself if it is not connected to any¬ 
thing. However, the device costs about 
20 times more to manufacture than the 
RJ-style modular jacks used in PDS. 


REQUIRED READING FOR All 
IBM PC SYSTEMS EXPERTS 

If you're a systems expert, microcomputer specialist, or MIS/ 
DP professional working with IBM PCs, you need the compre¬ 
hensive information PC TECH JOURNAL provides 13 times a year! 

It's the only magazine that provides you with the technical 
information to help you increase the performance of your 
multi-component system. It talks to systems experts and systems 
designers in the language you understand—about the appli¬ 
cations and products you have to know about! 

As part of your annual subscription to PC TECH JOURNAL, 
you'll receive the special PC TECH JOURNAL Directory issue pub¬ 
lished in November, the most comprehensive guide and index 
to the products in the PC marketplace and PC TECH JOURNAL'S 
coverage! 

Don't leave a gap in your required reading, subscribe to 
PC TECH JOURNAL now and save 50%! 

For faster service call Toll-Free 1-800-852-5200 today! 


|H: 


i AL P.O. Box 2966—Boulder, CO 80322 

Send me PC TECH JOURNAL for: SAVE 50% ■ 

□ One year (13 issues) for $26.70. * 

□ Two years for $53.35. 

Savings based on annual single-copy price of $53.35. 

Mr./Mrs./Ms_ 

Company_ 

Address_ 

City_ 


(please print full name) 


State. 


.Zip. 


L. 


□ Bill me □ Payment enclosed 

Add $6 per year for postage outside USA, US currency only. Please allow up to 60 
days for delivery of first issue. Annual Basic subscription price is $34.97. 


4Z585J 


Overall, the cost of components for 
the AT&T technology is less than that of 
comparable IBM components. Aside 
from the aforementioned IBM data con¬ 
nector, the cost of AT&T baluns, for ex¬ 
ample, is only about 75 percent of the 
cost for baluns from IBM. Moreover, the 
AT&T parts seem to be available in 
greater quantity. Overall, the average 
cost of AT&T’s ISN is about $400 per 
connection while the IBM Token-Ring 
Network (with the standard PC Adapter) 
is about $900 per connection. 

IBM itself has withdrawn from the 
cable installation business, leaving the 
job to third-party vendors and ROLM 
(although the company continues to 
provide wiring specifications to ensure 
compatibility with its equipment). This 
indicates that AT&T is more of an ISO 
level-1 company than IBM, which is 
more of a level-7 concern. 

At three IBM facilities in Raleigh, 
North Carolina, fiber to support a 
Token-Ring Network was installed by 
AT&T using AT&T-specification, 62-mi¬ 
cron fiber. The official IBM specification 
calls for 100-micron fiber; however, the 
new IBM Token-Ring Network Optical 
Fiber Cable Options documentation de¬ 
scribes how to use non-100-micron fi¬ 
ber and what the limitations are. Per¬ 
haps this is the first step toward AT&T 
PDS/IBM Cabling System integration or 
even an ISN/Token-Ring merger. 

Another IBM Cabling System en¬ 
hancement seems imminent. Nearly 
every IBM paper contributed to a publi¬ 
cation or conference that discusses the 
Token-Ring mentions additional (but as 
yet unavailable) Token-Ring require¬ 
ments. One such item appears to be a 
device similar to 3Com’s RingTap MAU: 
in one paper (“The IBM Token-Ring 
Network Technology, IBM), the compa¬ 
ny mentions the “fan-out connector,” 
which can be used to expand an MAU 
tap. This connector does not replace 
the MAU, but can be used to expand an 
area in which only a single data tap ex¬ 
ists and more devices must be added to 
that tap. This connector would ensure 
that the phantom signal required to 
drive the MAU relay would come from 
only one active station and that turning 
stations (connected to the fan-out con¬ 
nectors) on and off would not be dis¬ 
ruptive to the MAU relay. 

What does IBM hold for the future? 
Greater variety in host attachment, as 
evidenced by the trend in its announce¬ 
ments for the indirect connectivity of 
larger hosts to the Token-Ring from the 
original PC base; a 16-Mbps bandwidth 
for graphics; file transfer; backbone 
rings; and processor-to-processor (dis- 
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AST Introduces Rampage/EGA For The AE 


Now AST offers single-slot expanded 
memory and EGA graphics for 
the IBM® PC AT and compatibles. 

Rampage/EGA for the AT com¬ 
bines 2.0 Megabytes of expanded 
memory together with compatibil¬ 
ity for every major PC graphics 
standard—IBM EGA (Enhanced 
Graphics Adapter), IBM CGA (Color 
Graphics Adapter), IBM MDA 
(Monochrome Display and Printer 
Adapter) and HGC (Hercules™ 
Graphics Card). 

Graphics For Today And 
Tomorrow. Rampage/EGA's graph¬ 
ics flexibility lets you use a mono¬ 
chrome, color or enhanced color 
graphics display So, it's easy to 
upgrade to the EGA standard at any¬ 
time. And with an EGA monitor 
you're assured of downward compat¬ 
ibility with all popular applications. 

Expanded Memory For AT 
Power, With AST's Enhanced 
Expanded Memory Specification 
(EEMS), Rampage/EGA gives your 
AT the power to run new, Expanded 
Memory Specification (EMS) appli¬ 
cations like Lotus® 1-2-3® Releases 



Business/Presentation Graphics 

2.0 and 2.1, Symphony® 1.1 and 
Framework® n. 

And together with Rampage/ 
EGA's EEMS operating environ¬ 
ment software, you can maintain 
applications in memory through¬ 
out the day This allows you to 
move instantly between applica¬ 
tions, as well as execute multiple 
tasks simultaneously 

Rampage/EGA's memory can 
also be used as extended memory 
with protected mode operating 
systems like XENIX® 

And included is AST's Super- 
Pak™ utility software that utilizes 
conventional, expanded or extended 


memory for RAM disk emulation 
and print spooling. 

Follow The Rainbow lb 
Rampage/EGA For The AT. For 

more information on AST's single¬ 
slot memory and graphics solu¬ 
tion call (714) 863-1480. Or send 
the coupon to AST Research, Inc., 
2121 Alton Avenue, Irvine, CA 92714- 
4992, Attn. M.C. 


YES, send me information on the single-slot Rampage/ 
EGA for AT today! 

Name_ 

PCTJ 12/86 

Title_ 

Company___ 

Address_ 



ASTmarkets products worldwide-in Europe call: 44 1 568 4350; in the Far East call: 852 0499 9113; in Canada call: 416 826 7514. 

Rampage registered and SuperPak trademarks AST Research, Inc. IBM and AT registered trademarks International Business Machines Corp. Hercules trademark Hercules Computer Technology, Inc. Lotus, 1-2-3 and Symphony 
registered trademarks Lotus Development Corp. Framework registered trademark ofAshton-Tate. XENIX registered trademark Microsoft Corp. 





























ISN’T IT A PITY... 



Everything Isn’t As 
Accommodating As 

TM TM 

c-tree / r-tree 

FILE HANDLER REPORT GENERATOR 


Performance and Portability 

For all the time you devote to developing 
your new programs, doesn't it make sense to 
insure they perform like lightning and can be 
ported with ease? 

c-tree: Multi-Key ISAM Functions 
For Single User, Network, & Multi 
Tasking Systems 

Based on the most advanced B+ Tree routines 
available today, c-tree gives you un¬ 
matched keyed file accessing performance and 
complete C Source Code. Thousands of profes¬ 
sional C programmers are already enjoying 
c-tree s royalty-free benefits, outstanding 
performance, and unparalleled portability. 

Only FairOom provides single and multi-user 
capabilities in one source code package, 
including locking routines for Unix, Xenix, and 
DOS 3.1., for one low price! In addition, 
c-tree supports fixed and variable record 
length data files; fixed and variable length key 
values with key compression; multiple indices 
in a single index file; and automatic sharing of 
file descriptors. 

r-tree: Multi-File Report Generator 
r-tree builds on the power of c-tree 
to provide sophisticated, multi-line reports. 
Information spanning multiple files may be 
used for display purposes or to direct record 
selection. You can develop new reports or 
change existing reports without programming 
or recompiling and can use any text editor to 


create or modify r-tree report scripts 
including the complete report layout. At your 
option, end users may even modify the report 
scripts you provide. 

Unlimited Virtual Fields; Automatic File 
Traversal 

r-tree report scripts can define any number 
of virtual fields based on complex computational 
expressions involving application defined data 
objects and other virtual fields. In addition, 
r-tree automatically computes values 
based on the MAX, MIN, SUM, FRQ, or AVG of 
values spread over multiple records, r-tree 
even lets you nest these computational func¬ 
tions, causing files from different logical levels 
to be automatically traversed. 

Unlike other report generators, r-tree allows 
you to distribute executable code capable of 
producing new reports or changing existing 
reports without royalty payments, provided the 
code is tied to an application. Your complete 
source code also includes the report script 
interpreter and compiler. 

How To Order 

Put FairOom leadership in programmers utilities 
to work for you. Order c-tree today for 
$395 or r-tree for $295. (When ordered 
together, r-tree is only $255). For VISA, 
MasterCard and C.O.D. orders, call 314/445- 
6833. For c-tree benchmark comparisons, 
write FairOom, 2606 Johnson Drive, Columbia, 
MO 65203. 


CABLING 

tributed) applications. The estimate of 
16 Mbps as the logical bandwidth in¬ 
crease developed both from the need 
for a bandwidth greater than 4 Mbps 
and from the fact that IBM test results 
on types 1 and 2 show that the cable is 
satisfactory up to that speed. 

Also likely is additional network 
management of performance, configura¬ 
tion, operations, and authorization. This 
is indicated by the announcement of 
NetView/PC, and by the added require¬ 
ments for the Token-Ring in IBM litera¬ 
ture, which show a single point of con¬ 
trol for interconnected rings. Gateways 
to X.25 packet networks probably will 
begin to appear as the X.25 protocol 
becomes supported on larger hosts. 
ISDN, non-IBM LANs, and remote LANs 
also are likely to be supported; how¬ 
ever, a direct connection to the ROLM 
CBX does not seem to be a short-term 
priority in terms of Token-Ring product 
development. As evidenced in the IBM 
literature, the migration path for ROLM 
CBX users is to interface the ROLM CBX 
through an asynchronous server. (ROLM 
announcements have played a minor 
role thus far in the unfolding of the 
Token-Ring, but users eventually might 
expect to see a direct connection be¬ 
tween the two systems.) 

IBM has devoted many pages to the 
key components and aspects of the ca¬ 
bling system discussed here. Recom¬ 
mended publications from IBM include: 
IBM Cabling System Planning and 
Installation Guide (GA27-3361), IBM 
Token-Ring Network Introduction and 
Planning Guide (GA27-3677), IBM Tok¬ 
en-Ring Network Telephone Twisted- 
Pair Media Guide (GA27-3714), and 
IBM Token-Ring Network Optical Fiber 
Cable Options (GA27-3747). These pub¬ 
lications are available from IBM Distri¬ 
bution Center (717/691-2000). The com¬ 
ponents for the Token-Ring can be pur¬ 
chased from any authorized IBM sup¬ 
plier. A few of the larger suppliers are 
Anixter Brothers (Skokie, Illinois), John 
B. Rudy Company (Long Beach, Califor¬ 
nia), and AMP, Inc. (which refers inquir¬ 
ies to a local distributor), and General 
Electric. All ROLM distributors and in¬ 
stallers are authorized as well. 

As the IBM Token-Ring system 
comes into better focus, users who have 
taken an early look at their cabling and 
work area needs will be in the best po¬ 
sition to put the power of this advanced 
network technology to use. I ""1111 Bd 


J. Scott Haugdahl is a senior systems special¬ 
ist at Architecture Technology Corporation, a 
Minneapolis-based consulting, publications, 
and seminar firm for data communications. 


Complete C Source Code & No Royalties! 

Xenix is a registered trademark of Microsoft Corp. Unix is a registered trademark of AT&T. 
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C spoken here... 

High C™ 

Do you want to use a C compiler that 

• was chosen by Ashton-Tate for dBASE III® Plus, and 
CAD Leader AutoDesk for AUTOCAD and AUTOSKETCH 
“with a twenty percent code savings over Lattice C.” 

• was well rated in Computer Language, Feb. 86: 

“Then there is High C, the most powerful compiler of all...” 
and Dr. Dobbs Journal, August 86 

• “would have saved me three weeks of porting time had I 
had High C instead of Microsoft’s new C” 

Mike LeBlanc, compiler developer, Sky Computers 

• “is the only C compiler for the IBM PC capable of com¬ 
piling NYU’s Ada/Ed compiler” 

Dave Shields, research scientist, New York Univ. 

• has a complete run-time library 

• has structure assignment, enum, void... 

• supports nested functions as in Pascal 

• supports pcc and full K&R C plus some latest, nifty ex¬ 
tensions from the new ANSI-proposed C standard 

• “is the highest quality C compiler for large-scale software 
development.” Randy Nielsen, Ansa (Paradox) 

• “saved 15% of code over five large modules of MultiMate 
relative to Lattice C” 

David Beauchesne, Multimate International 


Power Tools 



POSCel spoken here... 
Professional Pascal™ 

Do you want to use a Pascal compiler that 

• was chosen by Lifetree Software, Inc., for implementing 
Volkswriter Deluxe™ 

• serves as a systems and applications language at 
CAD/CAM giant Daisy Systems Corporation 

• was well rated in Computer Language, May 86: “The 
clear choice for large-scale programming projects...”; 
and PC Tech Journal, July 86: “for team programming 
or for very large projects...stands absolutely alone.” 

pg. 126 “documentation is certainly the best...a model of 
technical clarity.” pg. 112. 

• is the “howitzer” of Pascals and “could well be the most 
powerful Pascal compiler ever implemented on a 
microcomputer” PC Magazine, Oct. 29, 1985, p. 144 

• has 8-, 16-, and 32-bit integers; sets up to 64K bits 

• has varying-strings of up to 64K characters 

• has a full-fledged C macro preprocessor 

• has many run-tintie library additions: UNIX n '-like I/O, multi¬ 
ple heaps, interrupts,... 

• has all the bit-pushing operators of C 

• has many more extensions, getting you half way to Ada® 

for a non-Ada price 


Power Users 


Each compiler • generates superb code, with optimizations such as common-subexpression elimination and cross-jumping • sports 
no less than five memory models for the 8086 (Small, Compact, Medium, Big, and Large) • supports a unique implementation of register 
variables • .supports the 8087/80287 in native mode, or emulates • supplies three floating-point formats • generates special instructions 
for the 80186/286 • generates code that runs in 80286 protected mode • gives you hundreds of error and warning messages, help¬ 
ing you find those subtle bugs before you need a debugger’s help • lets you overlay data as well as code (when used with PLINK86), 
for substantial space savings • lets you write interrupt routines directly in high-level language • lets you get “dose to the machine” 
with built-in move/scan/compare operations • is supported by equivalent resident and cross compilers for the 80286 (UNIX V.2, Xenix, 
Concurrent DOS 286), 80386 (DOS, UNIX V.3), 68010/20/68881 (UNIX V & 4.2, GEM-DOS™), 32032 (UNIX 4.2), VAX (UNIX 4.2, 
VMS), RT PC, IBM 370,... • contains a multi-modular cross-referencer • produces ROM-able code for embedded applications 
• can talk to those other languages by those other vendors • gives you 64K run-time stack space that can be shared with 
the heap • is endowed with an amazing number of pragmas (compiler controls) for customization to your application • has 
a compiler start-up profile • supports direct access to MS-DOS; library supports DOS 3.X file-sharing • generates symbolic debugger 
information for use with all known MS-DOS debuggers • allows exec-ing subprocesses • was designed for professional software 
developers, not hobbyists • comes with great technical support by a company that specializes in compilers • comes with exten¬ 
sive typeset documentation • and more... call or write for your information packet today... 

Not recommended for casual use, but for applications needing Industrial-strength tools, contact 


[flats 


% 


Ilsia 


TM 


INCORPORATED 

903 Pacific Avenue, Suite 201, Santa Cruz, CA 950604429 
(408) 429-6382 (429-META), TELEX: 493-0879 


Abroad: 

ABC Software, The Netherlands 
Microsoftware, Tokyo 
Grey Matter, United Kingdom 
Buchdata, Frankfurt 


Professional Tools Since 1979 


High C VI .3: $495 —on any MS/PC-DOS system— Professional Pascal V2.6: $595 

OEMs: Contact us about porting our professional compilers to your systems. 

TWS: Professional Compiler Developers and competitors, ask about our Translator Writing 

System compiler toolbox; see the review in Computer Language, December, 1985. 
DOS Helper”: Powerful UNIX-like utilities to enhance MS-DOS, for $49.95—included free with 
MetaWare compilers: FIND, TAIL, MV, LS, CAT, UNIQ, FGREP, and WC. 

C Validation Suite: Used by some of our competitors and many others. $2,000/Plant Site 

• MetaWare, High C, ProfessionalPascal, and DOS Helper are trademarks of MetaWare Incorporated • Other trademarks and their owners are: UNIX—AT&T, dBASE 
III—Ashton-Tate, Volkswriter Deluxe—Lifetree Software, GEM-DOS—Digital Research, Ada-DoD. © 1986 MetaWare Incorporated. 
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Reconsidering 

BASIC 


The current group of BASIC compilers 
are improved enough to earn renewed 
respect among professional programmers. 


MARTY FRANZ 


T raditionally, BASIC compilers have 
suffered from a lack of respect. 
Faced with using a language that 
lacks block structures, definable data 
types, and sophisticated graphics, pro¬ 
fessional software developers have re¬ 
jected BASIC out of hand and turned to 
C, Pascal, or Modula-2 to write their 
applications. Novice programmers con¬ 
sidered BASIC compilers too difficult 
to use for running simple programs. 
Caught between an archaic language 
definition and serious ease-of-use prob¬ 
lems, the few BASIC compilers available 
for the IBM PC have been a tool of last 
resort, a way to speed up or compress a 
large interpreted program. 

That situation, however, is chang¬ 
ing. Several versions of BASIC have 
been announced for the PC, many of 
which are good enough to make seri¬ 
ous programmers once again consider 
BASIC. Five compilers (all but one in¬ 
cluding an editor and programming en¬ 
vironment) are examined here. Though 
varying widely in features, BASICA com¬ 
patibility, and price, all are competent 
compilers. (BASIC interpreters were re¬ 
viewed in “Six New Shapes of BASIC," 
Ted Mirecki, June 1986, p. 52.) 

The compilers reviewed here are: 
IBM BASIC Compiler 2.0, Microsoft's 
QuickBASIC 2.0, Pecan Software Sys¬ 
tem’s (formerly UCSD) BASIC 4.4, Soft- 


aid’s MTBASIC, version 2.6g, and Zed- 
cor’s ZBasic 3 0. All of these products 
are classed as compilers because they 
can produce stand-alone executable ob¬ 
ject files (either .COM, .EXE, or, in the 
case of Pecan BASIC, .CODE). 

Each of the compilers was evalu¬ 
ated using the following criteria: 
Function. Does the compiler include 
enough of the BASIC language with 
which to write concise programs? Does 
it have extensions for structured pro¬ 
gramming, graphics, and sound? 
Transparency. If a standard exists for 
BASIC on the PC, it is the BASICA inter¬ 
preter included as part of DOS. Numer¬ 
ous commercial programs have been 
written in this dialect of BASIC. Does 
the compiler make conversion from 
BASICA easy? What restrictions are 
enforced on the user? 

Ease of use. Is the compiler a DOS com¬ 
mand invoked batch-fashion or a com¬ 
plete environment for programming? 
What amenities are offered to the pro¬ 
grammer in the environment? 
Documentation. Even though BASIC is a 
widely known language, subtle differ¬ 
ences exist between compiled and in¬ 
terpreted implementations. Are these 
adequately explained in the documenta¬ 
tion? Does the manual provide enough 
information for linking in assembly lan¬ 
guage or other object files? If the inter- 


DECEMBER1986 


143 


Illl iSTRATION • BOB PASTERNACK 





BASIC COMPILERS 


preted BASIC is extended in imple¬ 
menting the compiler, are these addi¬ 
tions adequately described? 

Performance. How fast and small is the 
generated code? Does it run as a .EXE 
or .COM file? (.COM files have a 64KB 
size restriction.) Does it generate well- 
behaved programs? To help evaluate ex¬ 
ecution speed and code size, the bench¬ 
marks used in the June 1986 review of 
BASIC interpreters are repeated for the 
compilers. In addition, compilation 
times are measured, because this is a 
significant consideration in using a 
compiler instead of an interpreter. 

EXTENDED FEATURES 

The features of the reviewed compilers 
are summarized in table 1. They all 
have extended interpreted BASIC 
beyond its confining line orientation— 
by adding block structures (such as a 
LONG IF, where multiple statements 
can be used), making line numbers op¬ 
tional, or allowing defined functions to 
span more than one line. The IBM 
BASIC Compiler and Microsoft’s Quick¬ 
BASIC allow for separately compiled 
subroutines to use their own local vari¬ 
ables. Despite these improvements, 
none of the compilers implements the 
ANSI standard in these areas (see “The 
ANSI Standard for BASIC,” Jim Harle, 
June 1986, p. 72) and, in fact, only IBM 
BASIC and QuickBASIC are fully com¬ 
patible with interpreted BASICA. 

Four of the five compilers include 
some form of development environ¬ 
ment in addition to the translation of 
BASIC from source to executable object 
code. The environment usually consists 
of a coresident editor and compiler, 
making it unnecessary to quit the editor 
in order to compile a program. 

IBM. IBM was one of the first vendors 
to release a BASIC compiler for the PC. 
Its version 1.0 BASIC Compiler was de¬ 
veloped by Microsoft and released in 
1982. This initial version, though offer¬ 
ing a great performance improvement 
over interpreted BASICA, had a number 
of bugs and limitations. A set of seven 
patches was needed to make the com¬ 
piler work properly. Further, the mem¬ 
ory model of version 1.0 restricted the 
programmer to 64KB of compiled code 
and 64KB of data (small model), which 
limited the product’s usefulness. 

The IBM BASIC Compiler 2.0 is a 
welcome improvement. Besides clean¬ 
ing up the bugs, this new version is 
more powerful than 1.0. Programs writ¬ 
ten with version 2.0 can use all of avail¬ 
able memory (large model) and can 
create large dynamic arrays. Many ex¬ 
tensions to BASICA are supported, in- 


TABLE 1: Compiler Features 



Though they start with the same language (the so-called Dartmouth version of 
BASIC) the various types of extensions make each of these compilers unique. 


eluding labels, long function definitions, 
and separate subroutines with their 
own sets of variables. Even with these 
extensions, the compiler is highly com¬ 
patible with the BASICA interpreter; the 
biggest exception is the stipulation that 
statements such as DIM and COMMON 


must precede references to their de¬ 
fined storage in the order in which 
lines are compiled as well as the order 
in which they are executed. 

These exceptions are thoroughly 
explained. Documentation, which was 
skimpy in the original version, has been 
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expanded to two manuals: one that de¬ 
scribes the use of the compiler and a 
language reference manual. Both are 
well-indexed and complete. 

Of the five compilers reviewed 
here, IBM’s is the only one limited to 
operating from the DOS command line 
instead of through an integrated devel¬ 
opment environment. A single module, 
BASCOM20.EXE, reads an ASCII source 
version of the BASIC program and pro¬ 
duces an .OBJ file, which must then be 
linked with supplied libraries to pro¬ 
duce a .EXE file. The program may be 
linked either to run stand-alone or to 
use a resident runtime module called 
BASRUN20.EXE, which is loaded sepa¬ 
rately and maintained in memory when 
the program is run. If the separate run¬ 
time module is used, overlay chaining 
is possible with the CHAIN statement. 
The runtime module, however, must be 
licensed through IBM if it is to be dis¬ 
tributed with commercial software. 

Within the source program, direc¬ 
tives can be issued to the compiler 
with specially formatted comment state¬ 
ments. These directives can produce 
paginated listings and include library 
source files. Along with the directives, a 
myriad of command-line switches are 
provided to control compilation. Some, 
such as those controlling event trapping 
and communications, are sure to con¬ 
fuse inexperienced programmers. Omit¬ 
ting a necessary switch (such as not 
enabling error trapping in a program 
using ON ERROR) produces a diagnos¬ 
tic message and requires recompilation 
with the correct switch. 

This traditional edit/compile/link 
method of operation has two advan¬ 
tages: first, the process of creating exe¬ 
cutable BASIC programs from large and 
complicated series of source files can 
be automated by using batch com¬ 
mands; second, third-party object mod¬ 
ules written for use with IBM compiled 
BASIC programs can be linked into the 
final .EXE file. Unfortunately, the high- 
level language integration that Microsoft 
has built into its C, Pascal, and FOR¬ 
TRAN products (see “Language Integra¬ 
tion,” Product of the Month, Jeff Dunte- 
mann, July 1986, p. 29) does not extend 
to compiled BASIC, and subprograms 
written in those languages cannot be 
linked to BASIC. Routines written to 
certain requirements in Microsoft MASM 
4.0 can, however, be incorporated into 
IBM compiled BASIC. 

A unique feature of the IBM BASIC 
Compiler is the inclusion of an indexed 
sequential access method (ISAM) that 
allows data in files to be retrieved and 
updated using an alphanumeric key 


field instead of a record number. Pre¬ 
viously, programmers who needed this 
capability from BASIC had to purchase 
third-party libraries. IBM’s ISAM is im¬ 
plemented as a separate, resident mod¬ 
ule called ISAM.EXE, which is loaded 
into memory ahead of any compiled 
BASIC program. Calls are made from a 
compiled BASIC program into this mod¬ 
ule, which performs ISAM functions on 
behalf of the requesting program. 

Unfortunately, no improved data 
structuring method is available to go 
along with this access method; BASICA’s 
cumbersome FIELD statement must be 
used to define data records. While 
mainframe programmers should have 
no trouble using IBM’s ISAM, PC BASIC 
programmers may find the documenta¬ 
tion and concepts a bit foreign. None¬ 
theless, like a sort package, a functional 
ISAM is an important facility for busi¬ 
ness programmers to have. 

Microsoft. Although version 1.0 of Micro¬ 
soft’s QuickBASIC was an uninspired 
repeat of the IBM BASIC Compiler 1.0, 
version 2.0 is a substantial and exciting 
improvement. More than a batch com¬ 
piler, QuickBASIC 2.0 is an integrated, 
mouse-driven, windowed development 
environment. (QuickBASIC 2.0 was 
named PC Tech Journals Product of 
the Month, November 1986, p. 31.) 

Like the IBM BASIC Compiler, 
QuickBASIC has many language exten¬ 
sions, including named subroutines and 
block structures. It still compiles nor¬ 
mal BASICA with a few exceptions 
(DIM, COMMON). It now has a great 
deal of flexibility in compilation op¬ 
tions. Programs can be optimized for 
size or speed, compiled to memory for 
immediate execution, and compiled 
with the inclusion of debugging infor¬ 
mation. These options are much easier 
to use than IBM’s compiler because 
they are set from a single control panel 
displayed when a program is compiled 
instead of with the inconvenient 
switches IBM uses. Once the options 
are selected, the environment remem¬ 
bers them for future use. This makes 
compilation extremely fast and easy. 

A Macintosh-style, full-screen editor 
is supplied as part of the QuickBASIC 
development environment. Remarkably, 
this editor is implemented in text 
mode, but clever use of the PC’s special 
characters in displaying pull-down 
menus and windows gives the Quick¬ 
BASIC editor the feel of graphics- 
oriented editors. Its mouse-driven cut 
and paste features work well, and it has 
a sensible (but not fancy) set of options. 
For those who insist, the QuickBASIC 
compiler also can be run batch-style. 


Ay Complete 
/j/ C Programs 
/ in Half the Time, 
with lnstant-C m 

Y ou can create programs much faster 
with Instant-C than with convention¬ 
al programming tools. How? Because 
Instant-C is a high-performance inter¬ 
preter, there are no compile or link 
delays. Change your program, then 
test it immediately. No matter how 
large your program, the turnaround 
time is just seconds. 

“Instant-C means instant gratification .’’—PC 
Magazine, Editor’s Choice for best 
C interpreter. 10/29/85 

Powerful source-level debugging 

saves your time. Conditional break¬ 
points, single-stepping by statement, 
source code backtraces, data moni¬ 
toring, and many other debugging 
features make it easy to wipe out bugs 
quickly. Direct execution of any state¬ 
ment or function makes testing a 
breeze. 

“The resulting debugging and testing capa¬ 
bilities are fantastic and the detailed trace/de¬ 
bug/display commands make it easy'.'—The 
C Journal, Summer/85 

Instant-C checks pointer references for 
reasonableness, and checks that array 
indexes are within declared bounds. 
This run-time checking stops your 
program as soon as errors occur, for 
easiest debugging. 

Not only does Instant-C help you 
quickly change, test, check and debug 
your code, but it runs your program 
fast enough for real-time appli¬ 
cations. 

“It is much faster than any of the other pro¬ 
ducts mentioned and was the only one able to 
complete the standard SIEVE in a reasonable 
time. Clearly, this high speed allows much 
more complex problems to be attacked with 
Instant-C than with any of the other products 
discussed— Computer Language, 2/86 

Immediate feedback and precise 
diagnostics make Instant-C great for 
learning C. Full K&R and the ability to 
link compiled object code and li¬ 
braries (Lattice and Microsoft) makes 
Instant-C compatible with your existing 
programs. 

Instant-C makes all parts of the 
programming task as fast as possible. 

“Clearly, Instant-C is the performance 
champion.”—PC Tech Journal, 5/86 

Version 2 works with MS-DOS and 
PC-DOS, and has a full 31 day money 
back guarantee. Instant-C is only 
$495. Order today! Call or write for 
full information. 

fldlHJIUil Natick, MA 01760 
Systems, Inc. (617) 653-6194 
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At last! - Fast, On-screen 

FLOWCHARTS 


Finally! An on-screen flowchart proc¬ 
essor that knows about flowcharts - not 
just another “screen draw” program that 
makes you do most of the work. 

Interactive EasyFlow is a powerful 
full-screen graphics program dedicated 
to flowcharts and organization charts. 
With this program you can quickly com¬ 
pose charts on the screen. More im¬ 
portant, you can easily modify charts so 
they are always up to date. 

Features: • Text is automatically 
centered, character by character, within 
shapes as you type it • Text formatting 
controls allow you to over-ride the auto¬ 
matic formating where desired • Lines 
are created by specifying the starting 
and ending points - the program auto¬ 
matically generates the route • Cut and 
paste facility allows arbitrary chart 
fragments to be moved, copied rotated, 
reflected or sent to/from disk • Shape 
insert-delete and row/column insert- 
delete • Charts can be up to 417 
characters wide by 225 lines high. 
Charts too wide for the printer are auto¬ 
matically printed in strips. • Charts can 
be larger than the screen - the window 
into the chart scrolls both horizontally 
and vertically as necessary • Works 
with many popular matrix printers in¬ 
cluding Epson, IBM graphics printer and 
compatibles. Full support for HP 
LaserJet and LaserJet Plus. Works with 


HP 7475A (& compatible) plotters. Can 
be used with ANY printer when non¬ 
graphic (character) output is acceptable 
• All standard flowcharting shapes in¬ 
cluded • Most shapes supplied in large, 
medium and small sizes • Extensive 
manual (100+ pages) includes many 
examples • Context sensitive “help” 
facility provides immediate assistance at 
any time • Any number of titles can be 
placed on a chart • Commentary text 
blocks can be placed anywhere in the 
chart • Fast: written in assembly lan¬ 
guage • Plus many more features than 
we can mention here 

Requires at least 320K memory, DOS-2 
or higher and an IBM or Hercules com¬ 
patible graphics card. On EGA, full 
640x350 resolution is used. 

Order direct for only $ 149.95 + $2.00 
S&H (USA/Canada), $10.00 (foreign). 
Payment by MO, check, VISA, 
MasterCard, COD or Company PO. 
Rush orders accepted ($15.00 S&H; 
USA/Canada only). Rush orders re¬ 
ceived by noon will be delivered the next 
business day (to most locations). 

Order Desk: 1 - 800 - 267-0668 

The sample screen display shown below is typical of 
what you see while editing a chart. Other screen dis¬ 
plays are provided for entering titles, changing 
options, getting “help” and so on. 


STATUS BAR (not to be 
confused with a wet bar) tells 
you what Interactive EasyFlow 
is doing at all times. 


TEXT/MESSAGE 
WINDOW used to enter 
user text and to display 
messages from Interactive 
EasyFlow. 


CURRENT SHAPE 
WINDOW - shows the 
content of the current 
flowchart shape (the one 
under the SHAPE 
CURSOR) in complete 
detail. 


HavenTree Software Limited 

P.O. Box 1093-N 

Thousand Island Park, NY 13692 
Information: (613)544-6035 ext 48 


CHART WINDOW gives an overview of your chart; this 
example shows the “normal” view. “Close-up” view shows a 
smaller part of the chart in more detail. “Wide-angle” view 
shows a larger part of the chart at reduced size. 



SHAPE CURSOR shows where you are in 
the chart. Cursor keys move it around; chart 
window scrolls if you run off the edge of the 
window. 
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At runtime, QuickBASIC programs 
have essentially the same structure as 
IBM BASIC programs, with a separate 
runtime module required to support 
chaining and data sharing among differ¬ 
ent modules. Compilation options can 
be selected to generate the object pro¬ 
gram to disk or to memory with auto¬ 
matic linking and execution, so the 
complete compile/link/run process can 
be accomplished in one step. 

An important capability in Quick¬ 
BASIC that is lacking in other BASIC 
compilers is the inclusion of a debug¬ 
ger and animator in the development 
environment. With them, the program¬ 
mer can run a program in slow motion, 
stopping when necessary to change 
variables. QuickBASIC also is the only 
compiler tested that supports IBM’s En¬ 
hanced Graphics Adapter in 640-by-350 
color graphics modes. 

Another feature of QuickBASIC that 
the other reviewed compilers do not 
have is that QuickBASIC easily allows a 
programmer to create and use libraries 
of compiled BASIC subprograms. User 
libraries are actually compiled Quick¬ 
BASIC subroutines that are bound by 
the BUILDLIB utility into a USERLIB.EXE 
file that is loaded at start-up time, a very 
difficult task in an interpreted BASIC 
environment. Commonly used subpro¬ 
grams (such as screen I/O routines, re¬ 
port writers, database access) now can 
be written, compiled, and easily reused 
in countless programs. No third-party 
commercial libraries exist at this time, 
but that is likely to change. 

QuickBASIC is not truly compatible 
with any of Microsoft’s other BASIC im¬ 
plementations for non-IBM or compati¬ 
ble machines. It also does not imple¬ 
ment any of the proposed ANSI stan¬ 
dard for BASIC. Further, despite many 
conceptual similarities, QuickBASIC is 
not compatible with Microsoft Windows; 
without interfacing to assembly lan¬ 
guage, Windows services cannot be ac¬ 
cessed from a QuickBASIC program. 
Because Windows is widely reported to 
be one of Microsoft’s key products, this 
functional omission is a mystery. As a 
further annoyance, only a Microsoft- 
compatible mouse is supported by the 
QuickBASIC environment, although 
most current mice have a Microsoft- 
compatible mode. Without the mouse, 
the environment is not as fluid, but it 
still works correctly. 

These problems are minor when 
compared to the strengths of Quick¬ 
BASIC. On the whole, QuickBASIC is 
an efficient and carefully thought out 
BASIC development environment for 
the PC. With its fast in-memory compila- 
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tion and debugging facilities, Quick¬ 
BASIC combines the best features of 
both a compiler and interpreter. 

Pecan Software Systems. Like QuickBASIC, 
the Pecan BASIC compiler is a complete 
program development environment. 

The compiler is based on the p-System, 
which has been in use since 1978 when 
it was a public-domain development 
system that was created by the Universi¬ 
ty of California at San Diego (UCSD). 
The system is founded on the concept 
of a p-interpreter, a small virtual ma¬ 
chine that can be implemented rapidly 
on a variety of hardware systems. The 
rest of the development system, written 
to run on the p-machine, is therefore 
highly portable. The p-System has been 
ported to a variety of microcomputers. 
The development system consists of an 
editor, compiler, filer (file utility), li¬ 
brarian, and other ancillary programs. 
The p-System is stand-alone and once it 
is entered from DOS, the programmer 
does not need to return to DOS. 

The Pecan BASIC compiler runs 
under the p-machine, as do other p-Sys¬ 
tem utilities and languages. Although 
the p-System has adequate development 
facilities, it still represents 1978 conven¬ 
tions for disk management and user 
interface. In place of DOS’s commands 
and newer-generation editing tools, the 
Pecan BASIC compiler uses a consistent 
set of single-character option menus. 
The system’s editor is awkward and 
complicated, especially when compared 
to the QuickBASIC editor. At least the 
options and programs are consistent in 
their operation, so navigation of the sys¬ 
tem is straightforward. A DOS filer util¬ 
ity is included to allow files to be trans¬ 
ferred to and from DOS and to allow 
single, large DOS files to be used as 
p-System virtual volumes for file stor¬ 
age. Further, Pecan BASIC has a DOS 
bridge feature that allows ordinary DOS 
disk files to be opened and manipu¬ 
lated from within the p-System. 

Documentation from Pecan consists 
of one thick paperback manual that 
gives a complete, if somewhat poorly 
organized, description of the p-System, 
plus a separate set of loose-leaf pages 
addressing the BASIC compiler. The 
BASIC manual contains little more than 
language reference information. Exam¬ 
ple programs, especially in the impor¬ 
tant area of file I/O, are missing. The 
documentation lacks tutorial informa¬ 
tion. A disk contains information to sup¬ 
plement and correct the manual. 

Installation instructions given in 
the manual differ significantly from the 
correct set of instructions obscurely 
provided in the README file stored on 


a p-System virtual volume rather than in 
the DOS disk file as might be expected. 
The installation process itself involves 
using the Library function to copy ob¬ 
ject modules needed by the BASIC com¬ 
piler into the system object library, plus 
renaming the BASIC compiler program 
to be the current system compiler. Both 
of these steps require backtracking 
when the system’s virtual volumes fill 
up and are needlessly complicated. 

The initial installation of Pecan 
BASIC during testing for this review 
would not function with a Hercules- 
compatible graphics board; replacing it 
with the IBM Color Graphics Adapter 
(CGA) resolved that difficulty. 

Pecan BASIC is only slightly com¬ 
patible with IBM BASICA. Programmers 
writing pure, bare-bones BASIC pro¬ 
grams might scrape by, but more com¬ 
plex programs would require extensive 
conversion. One aggravating quirk is 
that the PRINT statement, which in 
every other BASIC implementation di¬ 
rects output to the screen, instead sends 
output to the printer in Pecan BASIC; 
the DISPLAY statement must be used in 
its place. No graphics or sound com¬ 
mands are available, although Pascal 
modules with these facilities can be 
linked into BASIC programs. Pascal is 
the only language that uses the p-Sys- 
tem’s concurrency capability directly. 

Pecan BASIC allows for FORTRAN- 
style optional line numbers, long func¬ 
tion declarations, and subroutines with 
local variables. It also has a largely un¬ 
documented virtual array feature in 
which very large arrays can be placed 
in a random-access file and therefore 
overflow RAM memory. In short, Pecan 
BASIC is reminiscent of BASIC on large 
time-sharing systems. 

The strongest feature of Pecan 
BASIC is that it is object-code-compati- 
ble across all machines that run on the 
p-System. Furthermore, output from the 
BASIC compiler can be linked with 
other p-System language object mod¬ 
ules (Pascal and FORTRAN). Each imple¬ 
mentation of the p-System includes a 
program for sending files across RS-232 
links. This emphasis on true portability, 
facilitating transfer of files between 
media-incompatible machines, makes 
Pecan BASIC worth investigating by ver¬ 
tical market developers who do not 
mind a nonstandard environment if the 
benefit is reaching as wide a variety of 
machines as possible with a single ver¬ 
sion of their product. 

Softaid. MTBASIC from Softaid is unique 
among the BASIC compilers reviewed 
here in that it implements multitasking. 
In an MTBASIC program, nine separate 



C DYNAMO 
SCREEN PAINTER 
AND FORMS CREATOR 

DOES IT ALL 

RIGHT FROM YOUR KEYBOARD 
AUTOMATIC CODE GENERATION 

Data or Help Screens & Windows 
Data Entry Screens & Windows/Menus 
FAST, FLEXIBLE, EASY 
Save Man-Months of Programming 
Full Control of Screen Attributes 
Monochrome or Color 
by Form, Screen, Window or Item 
FAST EASY MENU GENERATION 
1-2-3 Like, Many Others 
Full Read/Write Security by Item 
Requires Dynamo Data Entry 
Screen painter & manual . $129.95 

C DYNAMO DATA ENTRY 

UNIQUE, POWERFUL, NECESSARY 

Full Validation of Each Keystroke 
Range Checking 
Data Security to Item Level 
Scrollable Data Entry Forms with Fixed 
& Scrollable Parts 
Allows Forms Larger Than Screen 
Over 34 Item Types 
Powerful “Picture” Capability 
Unique: Mix Text, Data Entry Fields 
With Menu Items 
Full source code. No Royalties 
Code plus manual . $129.95 

C FUNDAMENTALS 

C FUNCTION LIBRARY.$129.95 

POWER WINDOWS .$129.95 

SUPERFONTS FOR C .$49.95 

B TREE + ISAM.$129.95 

C-TERP.$299.95 

OPERATING SYSTEMS 
Multi-User Multi-Tasklnq Networking, Full Source 
PC NX™ UNIX WORKALIKE $99 FREE * * 

PC VMS™ 99 FREE** 

O/S TOOL BOX™ 99 FREE * * 


COMBINE AND SAVE! 

SCREEN PAINTER + DATA ENTRY BOTH for 


only (A $260 VALUE) .$179.95 

C LIBRARY plus POWER WINDOWS 

BOTH for only.$179.95 

+ SUPERFONTS FOR C.$199.95 

(A $310 VALUE) 

C BUSINESS LIBRARY — INCLUDES C FUNCTION 
LIBRARY. POWER WINDOWS, SUPERFONTS FOR C, 
B-TREE LIBRARY, ISAM ALL for.$299.95 


(A $440 VALUE & FREE UNIX WORKALIKE) 

C TOTAL LIBRARY — INCLUDES C FUNCTION 
LIBRARY, POWER WINDOWS, SUPERFONTS FOR C, 
B-TREE LIBRARY, ISAM and C-TERP C interpreter 

ALL for. $499.95 

(A $740 VALUE + FREE UNIX WORKALIKE) 

C DYNAMO LIBRARY #1 — SCREEN PAINTER, 
DYNAMO DATA ENTRY, POWER WINDOWS, C FUNCTION 
LIBRARY, SUPERFONTS for C 

ALL for (A $570 VALUE) .$249.95 

PLUS B-TREE & ISAM.$349.95 

(A $700 VALUE + FREE UNIX WORKALIKE) 

PLUS C-TERP.$549.95 

(A $1000 VALUE + FREE UNIX WORKALIKE) 

* ‘FREE PC UNIX, PCVMS OR 0/S TOOL BOX WITH ANY 
PURCHASE OVER $295.00 LIMIT ONE PER CUSTOMER 
OFFER EXPIRES 12/31/86. ™ WENDIN SOFTWARE AT&T 
IBM PC/XT/AT + COMPATIBLES 

Entelekon 

12118 Kimberley, Houston, TX 77024 
713-4(38-4412 
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The Advanced Programmer's Editor 
That Doesn't Waste Your Time 



• Fast, EMACS-style commands—completely reconfigurable 

• Run other programs without stopping Epsilon—concurrently! 

• C Language support—fix errors while your compiler runs 

• Powerful extension language • Great on-line help system 

• Multiple windows, files • Regular Expression search 

• Unlimited file size, line length • Supports large displays 

• 30 day money-back guarantee • Not copy protected 

Only $195 

Luaaru 

Software Ltd. 


5740 Darlington Road 
Pittsburgh, PA 15217 



for IBM PC/XT/AT's or compatibles 
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Attention Realia COBOL Users: 

SCREENIO 2.0 

Screen Manager for COBOL Professionals. 

A strictly COBOL approach to screen management, written by and for COBOL 
professionals. Screen Design is easy with SCREENIO. You take care of your 
application. We take care of the screens! Fully compatible with Realia COBOL. 

What does it do? 

Interactive Screen Design, Full Feature Screen Painter, COBOL Data Field 
Specifications, Edit Masks, Automatic Error Detection, Data Validation, High 
Speed Video, Full Compatibility, Window Panels . Hot-Fields, Key Redefinition, 
Foreign Language Capability, Full Color Support, Cursor Management, PC Speaker 
Control, Screen Libraries, and Very User Friendly. We’ve thought of everything! 

And Best of all: 

No Runtime Facility, No Runtime Fees, Superb Support. Only $400 Plus Shipping. 
Ask about our FREE demo pack and SCREENIO+Realia Package Deal! 

NORCOM 

Northern Computing Consultants 

Post Office Box 020897 
Juneau, AK 99802-0897 
(907) 780-6464 

Telex: 5106014951 (NORCOM) 

- Amex MC Visa Check - 
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tasks may execute concurrently, per¬ 
forming terminal I/O through separate 
screen windows. Besides this multitask¬ 
ing capability, MTBASIC offers no ex¬ 
tended features—no colors, graphics, 
sound, or record I/O. This makes MT¬ 
BASIC a niche product with applications 
in lab and process control. 

A task is initiated in MTBASIC with 
the TASK and EXIT statements. Each 
task can be set to run periodically by 
dispatching it with the RUN statement 
(not the same RUN as that used to start 
BASIC program execution), with the 
period interval specified in PC timer 
ticks. The task then runs every time the 
specified number of timer ticks has 
elapsed. All tasks share the program’s 
variables and are analogous to asyn¬ 
chronous subroutines (that is, subrou¬ 
tines of the GOSUB...RETURN variety). 

To complement the multitasking 
facilities, MTBASIC contains some 
unusual features. An interrupt address 
can be assigned to a particular task so 
that the task is executed when the 
matching interrupt occurs. In-line ma¬ 
chine language may be coded as part of 
a task, although no assembly language 
facilities are provided in MTBASIC; in¬ 
stead, a string of hexadecimal machine 
codes is placed in a statement after the 
CODE key word. Port I/O is available 
for direct control applications, and in¬ 
terrupts can be switched off during 
time-critical processing. 

MTBASIC’s limited programming 
environment is reminiscent of the first 
BASIC implementations for the early 
Altair and IMSAI computers: statement 
renumbering is not possible; loading 
ASCII statements containing embedded 
tab characters triggers a syntax error; 
system clock facilities are not available, 
so times for the benchmarks run for 
this article were obtained by attaching a 
timer task that counted ticks elapsed 
during the execution of the program; 
no extended DOS directory or path 
support is included. These limitations 
are explained in the Softaid manual. 

Compilation is done with either 
the COMPILE or DISK COMPILE com¬ 
mand, depending on where the source 
code is located. No other options are 
necessary or available. 

The weakest part of the MTBASIC 
package is the documentation, which 
consists of a slim manual with no index. 
The differences between MTBASIC and 
BASICA are not summarized anywhere. 
More technical information, especially 
in the areas of multitasking perform¬ 
ance and limitations, is a must for the 
type of programmer who will use this 
package. On MS-DOS, MTBASIC re- 
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quires that ANSI.SYS be installed. A 
CP/M version also is available. 

MTBASIC is designed to provide 
multitasking capability to a BASIC pro¬ 
grammer in a straightforward, no-frills 
package. It does this well. 

Zedcor. At first glance, ZBasic from Zed- 
cor looks like a flashy, compact BASIC 
styled after Borland’s Turbo Pascal. 
Beyond normal BASIC statements and 
functions, ZBasic also supports device¬ 
independent graphics and many exten¬ 
sions. Block structures, such as LONG 
IF and DO REPEAT, and multiline func¬ 
tion definitions are provided. Powerful 
screen input statements have been 
added that include the ability to posi¬ 
tion the cursor and control the length 
of the entered field. No true business 
programming facilities such as ISAM or 
record structures are available. The 
manual provides good documentation 
with a sensible organization for pro¬ 
grammers who already know BASIC. 

The development environment 
with ZBasic consists of a line-oriented 
editor with some extensions. It cannot 
be called a full-screen editor because 
the cursor cannot be moved with the 
arrow keys, nor a line edited just by 
pressing Enter, as in BASICA. Code can 
be saved in both ASCII and tokenized 
formats, with or without line numbers. 
ZBasic also provides indented listings 
with or without line numbers. However, 
code cannot be saved back to a file in 
its indented form for printing with DOS 
utilities. ZBasic only partially supports 
DOS paths and directories for files; the 
CHDIR command must be used, and 
ZBasic cannot load or save files to or 
from other directories. Like the lan¬ 
guage, the environment is portable; the 
editor key combinations can be used in 
every version of ZBasic. 

Graphics in ZBasic are based on 
the idea of a virtual device. The screen 
is considered in all versions to be 768 
by 1,024 pixels. ZBasic maps this screen 
onto the real screen depending on the 
current screen mode. The aspect ratio 
of the image stays the same in text and 
graphics modes—even on different ma¬ 
chines. If no graphics mode is available 
on a given machine, graphics output 
will be mapped onto the text screen 
with character positions acting as pixel 
positions. (The resolution and overall 
quality deteriorates on text-only or low- 
resolution displays.) Notably missing in 
this scheme is BASICA’s convenient 
DRAW statement, as well as the GET 
and PUT bit-pump statements that allow 
fast animation. ZBasic does include 
statements to draw boxes, circles, 
ellipses, and arcs. Conversion to this 


UNIX Tools on DOS 



HARVEST THE KORN 

Over 70 programs bringing elements of UNIX System V.2 to the 
world of DOS. Our tools enhance your efficiency on machines 
like AT&T 6300, IBM PC, XT, AT and compatibles. We offer: 

shell 


Korn shell compatible - 
Bourne & C shells 


■ combines best features of 


vi — a detailed implementation of the UNIX full-screen editor 
awk — the only commercially-available version offering Bell Lab’s latest 
published specs 


cat 

chmod 

cmp 

comm 

cp 

cpio 

ctags 

cut 

date 

dd 

dev 

df 

diff 

du 

echo 

ed 

egrep 

fgrep 

file 

find 

head 

help 

join 

Ic 

Is 

more 

mv 

nm 

od 

paste 

Pg 

prof 

pwd 

rm 

sed 

size 

sort 

split 

strings 

tail 

time 

touch 

tr 

uniq 

wc 



and much, much more . . . 

Programs come with complete UNIX-style command-line file name expansion and are not 
copy protected. Phone support 9-6 EST. Full documentation is included. 

Price: $139.00 Mortice Kern Systems Inc. 

43 Bridgeport Rd. E., Waterloo, Ontario N2J 2J4 

For information or ordering call collect: (519) 884-2251 

MasterCard & Visa orders accepted. OEM & dealer inquiries invited. 

UNIX is a trademark of Bell Labs. MS-DOS is a trademark of Microsoft Corp. 
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coordinate system and these plotting 
functions from BASICA is cumbersome, 
but their use in new programs is logical 
and easy. One nice touch is ZBasic’s 
ability to write to and read from the 
CGA’s extra display adapter memory 
through the DEF PAGE statement. 

In fact, when considering low-level 
features, ZBasic has several worth men¬ 
tioning: the program’s DOS Ctrl-C 
address can be trapped and control 
passed to a ZBasic statement whenever 
Ctrl-C is pressed; the address of any 
line in the program can be obtained 
with the LINE function; a set of jump 
tables is provided for all of ZBasic’s I/O, 
allowing patching by the programmer 
for custom hardware. 

ZBasic generates .COM files that 
permit as much as 52KB of compiled 
code and 64KB of data. Overlays are 
supported, as are embedded machine- 
language routines. 

The compiler also supports binary- 
coded decimal (BCD) math, with the 
precision set when ZBasic is configured. 
During configuration the user can set 
default variable types and determine 
whether direct screen or BIOS I/O is 
used. Once ZBasic has been configured, 
the compiler can be saved in its config¬ 
uration. This allows the programmer to 


cut down on numeric precision for ex¬ 
tra speed or to turn off array-bounds 
checking as soon as a program is thor¬ 
oughly debugged and working. 

ZBasic is only marginally compati¬ 
ble with IBM BASICA. File I/O and 
graphics are the potential trouble spots. 
An optional program is available from 
Zedcor to help convert from BASICA to 
ZBasic. This program was used to con¬ 
vert the HAT benchmark (see below). It 
attempts not only to convert BASICA 
statements into ZBasic, but also to pro¬ 
duce a report specifying areas where 
further conversion may be needed. The 
ZBasic program produced by the con¬ 
version utility did not run correctly the 
first time; a syntax error was generated 
on the LINE statement. 

ZBasic suffers from a few idiosyn- 
cracies. It places restrictions on string 
expressions, eliminating the need for 
reclamation of unused string memory 
during execution in the compiler; only 
direct string assignments and single 
string functions can be used in state¬ 
ments. Embedding key words in vari¬ 
ables is forbidden; therefore, longer, 
more descriptive variable names cannot 
be used if they contain two-letter key¬ 
word combinations such as IF or ON. 
Console I/O occurs at a low level so 


DECEMBER 1986 


149 














BASIC COMPILERS 


9 TRACK 
TAPE 

Our “TAPE CONNECTION” system is used by hundreds of companies for mailing 
lists, report filing, check processing, sales analysis, off-line printing, and exchang¬ 
ing large data base files with a mainframe. Our system features: 


• Attach to most IBM PC compatibles 

• Cobol, Fortran, BASIC, and C support 

• 800 NRZI, 1600 PE, and 6250 GCR 

• Transfer rate is 1-4 MByte/Minute 

• Block lengths up to 65K 

• ANSI, IBM, DEC, and DG supported 

• Support for most record types 

• Multivolume and labeled tapes 

• Select specific records to transfer 

• Record reformatting and translation 

• Hard disk backup utility 

• Support for many tape drive models 

The price for controller card, cable, and 
transfer software is only $795. The op¬ 
tional tape data reformatting utility is 
$195. Several model tape drives are 
available for $2700 to $9200 depending 
on features. 

Since 1982, we have installed thousands 
of diskette and tape conversion systems 
at customer locations around the world. 
Call us today for help in connecting a 
9-track tape system to your IBM PC. 



Flagstaff Engineering 

1120 W. Kaibab • Flagstaff, AZ 
86001 • Telephone 602-779-3341 


QuickBASIC just got quicker with 

QuickPak 

QuickPak is a superb collection of enhancements, subroutines, and instructional 
material designed to help you get the most out of programming in BASIC. 

■ Powerful assembly language routines to give your programs more 
speed, more power, and full access to DOS and BIOS services. 

SORT all or part of a string array with one 
command! FIND any string or sub-string within 
an entire array regardless of capitalization 
— accepts wildcards. READ directories 
into your programs from any drive or path. 

READ/WRITE disk sectors — create your 
own DOS utilities! CLEAR or SCROLL any 
part of the screen. MANY, many more pro¬ 
grams included. 

■ Professionally written QuickBASIC routines 
and functions. 

Powerful input routines for text, dates, and 
numbers. Menus, scroll bars, date/time 
functions, and much more. 

■ The Assembly Tutor — a complete guide to learning ^ 
assembly language from a BASIC perspective . Learn 
how to create your own routines and extensions. 

■ Tips and Tricks book — packed with clever ideas and 
techniques to help you be a better programmer. 

You get all this, ail of the source code for every program 
included, and a thirty-day money back guarantee for 
only $69.00. 

No royalties are required for using any of the QuickPak 
routines in your programs. Not copy protected, of course. 

by 

CRESCENT SOFTWARE \ 

64 Fort Point Street 
East Norwalk, CT 06855 
(205) 846-2500 

QuickPak requires Microsoft QuickBASIC or BASCOM, DOS 2.0 or higher. Visa, M/C, C.O.D., or checks accepted. 
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Ctrl-C is not trapped at all times; to en¬ 
able Ctrl-C trapping, a TRON statement 
must be added to the program. This al¬ 
lows removal of Ctrl-C trapping for bet¬ 
ter performance but can cause prob¬ 
lems during development. 

Tests showed that division by zero 
is not trapped in any way by ZBasic. 
Execution does not stop, and meaning¬ 
less values such as negative infinity are 
propagated without warning through 
the real number variables involved in 
the erroneous expression. Also, all vari¬ 
ables assigned values before the execu¬ 
tion of a DIM statement are made zero 
when the statement is executed. Good 
practice says that all arrays should be 
dimensioned before the actual work of 
a program begins, but no warning of 
this destructive feature is provided in 
the ZBasic reference manual. 

Versions of this BASIC compiler ex¬ 
ist for the Apple II, Macintosh, and vari¬ 
ous CP/M, Kaypro, and Tandy machines. 
All are documented in a single, paper¬ 
back manual with individual sections 
for the differences among versions. All 
versions are fully portable at the source 
code level. This claim was verified by 
the benchmark programs unchanged on 
the Apple II and Macintosh versions of 
ZBasic without difficulty. Zedcor offers a 
$400 developer’s package that includes 
all versions of ZBasic. 

BENCHMARK COMPARISON 

Because of the wide differences in 
these BASIC compilers, a single set of 
benchmarks is, at best, only a rough 
comparison of their performance in 
actual programming. The benchmark 
programs used for evaluation are the 
same ones used in the June 1986 arti¬ 
cle, “Six New Shapes of BASIC.” 

FILEIO reads and writes a 30,000- 
record file using the FIELD statement 
and random files. This program tests 
the compiler’s applicability in a busi¬ 
ness programming environment where 
large amounts of data are read to or 
written from files. 

The ubiquitous Sieve of Eratos¬ 
thenes is used for testing integer math 
and subscripting. It also provides a 
basis of comparison for programs that 
are written in other languages. 

The HAT program draws a three- 
dimensional curve using graphics. 

The MULDIV program tests double¬ 
precision, floating-point math functions, 
usually a good measure of number¬ 
crunching capability. 

These benchmarks were run on an 
IBM PC with DOS 2.11, 512KB of mem¬ 
ory, two diskettes, and an IBM CGA. 

The results are shown in table 2. 
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TABLE 2: Benchmarks 


#1 C interpreter 




IBM MICROSOFT PECAN 

SOFTAID ZEDCOR 


Model 

BASIC 

QuickBASIC 

p-Code 

Native 

MTBASIC 

ZBASIC 


2.0 

2.0 



2.6g 

3.0 

SIEVE 

Code file size 
Without runtime 
module 

23,366 

1,831 

27,102 

3,472 

1,024 

1,024 

15,243 

13,184 

Compile time 

128,4 

5.2 

20.1 

20.1 

8.9 

7.3 

Execution time 

2.0 

2.0 

19.0 

2.0 

10.0 

2.0 

MULDIV 







Code file size 
Without runtime 
module 

24,280 

1,847 

28,022 

3,472 

1,024 

1,024 

— 

13,184 

Compile time 

132.3 

4.8 

18.3 

20.1 

— 

7.3 

Execution time 

48.0 

12.0 

34.0 

34.0 

— 

61.0 

FILEIO 

Code file size 
Without runtime 
module 

27,720 

1,815 

31,724 

3,440 

1,024 

1,024 

15,243 

13,184 

Compile time 

141.2 

4.3 

18.0 

20.1 

8.9 

8.3 

Execution time 

385.0 

263.0 

1,584.0 1,769.0 

315.0 

86.5 

HAT 







Code hie size 
Without runtime 
module 

31,260 

2,263 

38,196 

3,936 

— 

— 

— 

14,080 

Compile time 

166.7 

6.2 

— 

— 

— 

7.4 

Execution time 

729.0 

666.0 

— 

— 

— 

7,512.0 


All times in seconds; code file sizes given in bytes. 

Timings were taken on an IBM PC with 512KB of RAM, dual diskette drives, the IBM Color Graphics 
Adapter (CGA), and DOS 2.1. Wherever possible, all programs were compiled from disk to disk; only 
Softaid's MTBASIC required source to be in memory. 


IBM’s is the only product incapable of compiling to memory, and its timings point 
up one powerful advantage of a programming environment. Pecan’s native code for 
MULDIV does not help execution speed because virtually all p-System real number 
support is in a p-code library and is not recompiled as native code. 


MTBASIC was unable to run the 
MULDIV and HAT benchmarks because 
the compiler does not support double¬ 
precision numbers and graphics. A ver¬ 
sion of MTBASIC incorporating 8087 
math support is available from Softaid 
for $79.95. MT8087 is a complete ver¬ 
sion of MTBASIC that does not require 
the presence of the non-8087 version. It 
does require that an 8087 coprocessor 
be installed at all times during both 
development and execution of code. 

Pecan Software’s compiler was un¬ 
able to run the HAT graphics bench¬ 
mark because no graphics statements 
are directly available to the p-System 
BASIC programmer. 

Microsoft’s QuickBASIC programs 
were run with no debugging support 
included and the type of compiler 
optimization set for speed for execution 
times and size for module sizes. 

The IBM and Microsoft compilers 
consistently produced the fastest execu¬ 
tion times with the curious exception of 
FILEIO in which MTBASIC and ZBasic 


turned in faster performances. ZBasic, 
however, was slow in executing the 
HAT benchmark because of its conver¬ 
sion from a small 320-by-200 coordinate 
system to ZBasic’s much larger 1,024-by- 
768 virtual coordinate system. 

When considering module size, 

IBM and Microsoft produced the largest 
stand-alone modules. The programmer 
has the option of compiling a module 
without the runtime code. These mod¬ 
ules are extremely small, but require 
the presence of the runtime library as a 
separate file on disk in order to run. In 
a situation in which many compiled 
modules chain from one to another, 
this strategy can save a great deal of 
disk space. The IBM compiler’s runtime 
module is 63KB, and QuickBASIC’s is 
68KB. The p-System modules for Pecan 
BASIC are extremely small, but require 
a separate p-machine interpreter and 
runtime library to execute. None of the 
compilers produces excessively large 
amounts of code that would pose prob¬ 
lems to developers. 



The professional 
C development 
environment 


Your C compiler creates great final code . . . 
but as a programming tool, it’s too, too slow. 
With C-terp you can edit, debug, and run 
without the wait. Nothing, but nothing, is faster 
for developing professional C programs. 

Choose the perfect C-terp companion 
for your C compiler 

C-terp/Microsoft C-terp/XENIX 

C-terp/Lattice C-terp/Aztec 

C-terp/Mark Williams C-terp/C86 

Link in all your compiler’s functions, your own 
functions, add-on libraries, assembly routines, 
and data objects. Get instant access to every¬ 
thing in the C-terp interactive environment. 

Only C-terp offers all this and more 

■ Full K&R with common ANSI 
enhancements 

■ Source level interactive debugging 

■ Software paging for your big jobs 

■ Complete multi-module support 

■ Run-time pointer checking 

■ Unsurpassed reconfigurable screen 
editor 

■ Dual display and full graphics support 

■ Large model » Call-in 

ORDER C-terp TODAY (specify compiler) 

C-terp runs on IBM PC, AT or 
compatibles. 

Price: 

MS-DOS 2.x and up - $298, 

Xenix System V 286 - $498 
MC, VISA, COD 
30-day money-back 
GUARANTEE 

Trademarks: C-terp (Gimpel Software), 

C86 (Computer Innovations), Lattice (Lattice, Inc.), 

Xenix, Microsoft, MS-DOS (Microsoft, Inc.), Aztec (Manx 
Software), Mark Williams (Mark Williams Company), 

IBM (International Business Machines, Inc.) 



3207 Hogarth Lane, Collegeville, PA 19426 

( 215 ) 584-4261 



DECEMBER 1986 
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BASIC COMPILERS 


The Pecan compiler’s times were 
slower than the others, indicating the 
performance penalty the portable p- 
machine approach exacts on execution 
time. The p-System native code genera¬ 
tor is quite good, as the improvement 
in SIEVE performance indicates. Per¬ 
formance in the MULDIV benchmark, 
however, was not substantially different 
under the native code generator be¬ 
cause most real number support con¬ 
sists of p-code libraries that are called 
by the native code but are not native 
code themselves. An 8087 native code 
generator is included. 

Also to be considered when using 
a compiler is compilation time. In 
everyday use, a slow compiler robs pro¬ 
grammers of productivity by forcing 
them to wait for their programs to com¬ 
plete. All of the reviewed compilers 
performed respectably in this area. The 
entire compilation process (including 
linking, if any is required) was timed 
with a stopwatch. All compilers except 
MTBASIC were set up to compile 
source code from disk to disk-based ob¬ 
ject code files. A .BAT file was con¬ 
structed for IBM BASIC because LINK is 
needed in order to produce a .EXE file. 

Microsoft QuickBASIC is phenom¬ 
enally fast in compilation. Moreover, 
once the desired compilation options 


have been set up, only a single key (F5) 
is needed to recompile and link the 
entire program, making the process 
not only fast but also convenient. 

BASIC COMEBACK 

Despite some of the problems men¬ 
tioned for each product, especially in 
the areas of compatibility and intersys¬ 
tem portability, all of the BASIC compil¬ 
ers reviewed are adequate tools for 
software developers. 

The IBM BASIC Compiler is recom¬ 
mended only to those programmers 
who must have ISAM and compatibility 
with previously compiled software. It is 
often cumbersome to use and is sub¬ 
stantially more expensive than any of 
the other compilers. 

Pecan BASIC is a competent prod¬ 
uct but limited in audience to p-System 
programmers. By itself, Pecan BASIC 
does not offer enough functions to in¬ 
duce a programmer to adopt the p- 
System, which still has a unique niche 
among PC development tools; it is a 
truly portable, multilanguage program¬ 
ming environment guaranteed to run 
on a variety of hardware. 

MTBASIC is worth considering for 
multitasking applications. It is a solid, 
credible product despite its slim docu¬ 
mentation and lack of features. 



For IBM® PC’s, XT’s, AT’s and other DOS machines. This is the one 
you’ve heard so much about—with faster compile times than many COBOL 
compilers costing hundreds of dollars more! It’s based upon ANSI-74 
standards. Now comes standard with source code programs demonstrating 
full screen, cursor control, color, reverse video, etc., another program 
shows how to even reprogram your keyboard and much more. 

Don’t let our mail order prices fool ya! This is a new improved 
version of our best selling COBOL compiler previously offered at $300.00 
a copy. Look at the December 1979 issue of Byte Magazine for one of our 
first COBOL ads! 

Other outstanding values at $39.95 are: Utah FORTRAN, Utah 
BASIC, Utah PASCAL, Utah PILOT and Utah EDIT. Used by 50,000 profes¬ 
sionals, students, and teachers in 40 countries. 

To order: 

(702) 827-3030 

IBM is a registered trademark of 
International Business Machines. 


SINCE 1977 

ELUS COMPUTING 


UTAH 


mm 


5655 Riggins Court, Suite 10 • Reno, Nevada 89502 


Ellis Computing, Inc. 


CIRCLE NO. 170 ON READER SERVICE CARD 


ZBasic is extremely portable across 
the most popular microcomputers and 
has adequate graphics for applications 
that do not require fast animation. It 
also includes an impressive number of 
system access features such as DEF 
PAGE. Of the compilers reviewed here, 
ZBasic was the most fun to use. It has a 
real “personality” and a solid feel, al¬ 
though its limitations make this recom¬ 
mendation conditional. Zedcor provides 
good support with a user’s group, 
newsletter, and toll-free number. 

Microsoft’s QuickBASIC outstrips 
all of the other compilers. The only 
problems worth mentioning are that it 
does not interface with Windows in any 
way (bindings should be built right into 
the language to work in this important 
new environment); the environment is 
somewhat clumsy without a mouse; and 
it should support the ANSI standard for 
BASIC or address the real portability 
needs of Microsoft BASIC programmers. 
Aside from these quibbles, QuickBASIC 
is an excellent offering. 1 '"1111 ffil 

IBM BASIC Compiler 2.0: $539.00 
IBM 

P.O. Box 1328-S 
Boca Raton, FL 33432 
800/426-2468 

CIRCLE 346 ON READER SERVICE CARD 

QuickBASIC 2.0: $99.00 
Microsoft Corporation 
16011 NE 36th Way 
Redmond, WA 98073-9717 
800/426-9400; 206/882-8080 
CIRCLE 347 ON READER SERVICE CARD 

Pecan BASIC Compiler 4.4: $79.95 
Pecan Software Systems, Inc. 

1410 39th Street 
Brooklyn, NY 11218 
718/851-3100 

CIRCLE 348 ON READER SERVICE CARD 

MTBASIC 2.6g: $49.95 
MT8087: $7995 
Softaid, Inc. 

P.O. Box 2412 
Columbia, MD 21045 
301/964-8455 

CIRCLE 349 ON READER SERVICE CARD 

ZBasic 3.0: $89.95 
Zedcor, Inc. 

4500 E. Speedway #22 
Tuscon, AZ 85712 
602/795-3996 

CIRCLE 350 ON READER SERVICE CARD 


Marty Franz is a programmer for Allen Test 
Products, a division of The Allen Group, Inc., 
located in Kalamazoo, Michigan. 
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ECOSOFT HOLIDAY SPECIALS 



EVERYTHING FOR THE C PROGRAMMER 


If you know someone (perhaps yourself!) that wants 
to learn the C programming language, have we got a 


deal for you. For a limited time, you get: 

Eco-C88 C compiler $59.95 

CED Program editor 29.95 

Developer’s Library Source Code 25.00 

ISAM File Handler 15.00 

Flexi-Graph Graphics Package 39.95 

Eco-Lib MSDOS Compatible Librarian 29.95 

Ecosoft Windowing Libraiy 29.95 

C Programming Guide book (Que Corp) 20.00 

C Self Study Guide book (Que Corp) 17.00 

C Programmer's Library book (Que Corp) 22.00 


Total: $288.75 

Holiday Special: $175.00 

Save Over: $110.00!!! 

The Holiday Special has everything you need for 
your C programming needs. Eco-C88 is a full K&R C 
compiler (less bit fields), with over 200 library 
functions, source code to our cc and mini-make 
utilities, and generates code rivaling compilers 
costing 10 times as much. You also get the source 
code to our libraiy, an MSDOS-obj compatible 
librarian, one of the neatest graphics packages 
around, an easy-to-use windowing package plus a 
library of books to teach you the C language. An 
unbelievable package at an unbeatable price of 
only $175.00. 




Since 1977, Microstat has been one of the most 
popular statistics packages available for 
microcomputers. Just some of its features include: 


Data Managment Subsystem 
Data transformations 
Convert External data 
(e.g. Lotus, Dbase 11. etc.) 
Descriptive Statistics 
Hypothesis Testing 
Crosstabs and Chi-Square 
ANOVA 


Multiple Regression 
(with Stepwise) 
Correlation Analysis 
Time Series Analysis 
Nonparametrics 
Probability Distributions 
Scatterplots 

Factorials, Permutations 


Holiday Special: $250.00 


plus many other unique and easy-to-use features. 
Microstat is available for all MSDOS machines or 
any CP/M80 system using a Z80 CPU. 

The regular price is a bargain at $375.00. At the 
Holiday Special price of $250.00, it’s a steal! 



To take advantage of these special prices, we must have your order in our offices by Jan. 15, 1987. 

To order, call or write: 


1-800-952-0472 (for orders) 
or 

1-317-255-6476 (tech, info.) 


i 



ECOBOFTflNC. 


Ecosoft Inc. 

6413 N. College Ave. 
Indianapolis, IN 46220 


Trademarks: Ecosoft: Microstat. Eco C88; Microsoft: MSDOS: New Orleans General Data Services: Flexi Graph 
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QNX: With any other OS, your personal computer is asleep at the switch. 


If real-time performance is the key 
to the next generation of small 
systems, task-switching is the key 
to real-time performance. 

QNX task-switching has been 
measured using standard Intel 
benchmarks. Here are the results: 


os 

Computer 

Processor 

Task 

Switches/ 

Sec 

QNX™ 

IBM AT 

8Mhz 80286 

2800 

QNX™ 

IBM PC 

5Mhz 8088 

787 

XENIX™ 

Intel-286 

5Mhz 80286 

203 

UNIX™ 

CODATA 

8Mhz 68000 

187 

XENIX™ 

ALTOS 

5Mhz 8086 

96 

UNIX™ 

FORTUNE 

6Mhz 68000 

95 


The margin by which QNX out¬ 
performs UNIX-based systems is 
not accidental. QNX architecture is 
unique among multi-tasking small 
computer operating systems 
because it is modular, not mono¬ 
lithic. On the PC, this distinction is 
decisive: UNIX system overhead 
and processing demands sap any 
computer smaller than an AT. 

Because QNX was developed 
specifically for smaller computers, 
not “kluged” from an OS written for 
larger computers, its structural 
advantages are apparent. QNX was 
the first multi-tasking, multi-user 
OS for the IBM PC (1982), the first 
again for the AT (1984) and the first 
networking OS for the PC and the 
AT (1984). For the forseeable future. 


QNX will remain the only real-time 
multi-user, multi-tasking OS for 
the PC, the AT and compatibles. 

As a networking OS, only QNX 
provides integrated performance 
at the fundamental level of inter¬ 
task communications. The tasks 
need not be on the same machine: 
the messaging is network-wide. 

A task responsible for handling an 
A/D converter on one machine can 
provide data and accept requests 
from tasks on any other machine. 
For this reason only QNX can 


implement true distributed 
processing, distributed file systems 
and distributed devices, with no 
need for a central file server. 

Since QNX is modular, programmers 
can easily adapt and enhance the 
OS itself by adding their own 
system task. PC-DOS 2.1 or 3.1 ™ 
can run as one of QNX’s many tasks. 

With over 20,000 QNX systems 
installed worldwide, QNX is the 
undisputed standard for real-time 
microprocessor applications. 


Multi-User 

10 serial terminals per PC, AT. 

C Compiler 

Standard Kernighan and Ritchie. 

Multi-Tasking 

Networking 

40 (64) tasks per PC (AT). 

2.5 Megabit token ring. 

255 PC’s and/or AT’s per network. 

10,000 tasks per network. 

Thousands of users per network. 

Flexibility 

Single PC, networked PC’s, 
single PC with terminals, 
networked PC’s with terminals. 

No central servers. Full sharing of 
disks, devices and CPU’s. 

Real Time 

2800 task switches/sec (AT). 

PC-DOS 

PC-DOS runs as a QNX task. 

Message 

Passing 

Fast intertask communication between 
tasks on any machine. 

Cost 

From US $450. 

Runtime pricing available. 


For further information or a free demonstration diskette, 
please telephone (613) 726-1893. 


The only multi-user, multi-tasking, 
networking, real-time operating system 
p^Zfor the IBM PC, AT 
1 LfVJ^ and compatibles. 

By Quantum Software. 

XENIX is a registered trademark of the Microsoft Corporation. Unix is a registered trademark of AT&T Bell Labs. IBM PC. AT. XT and PC DOS are trademarks of IBM Corp. 


Quantum Software Systems Ltd., Moodie Drive High Tech Park, 215 Stafford Road, Ottawa, Ontario, Canada K2H 9C1 
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The layout end of PCB-3 from P-CAD takes 
the user through to the production ofPCB 
designs, although the course is not as clear 
as it was at the schematic front end. 


tor menus and status lines. PC-CARDS 
also operates like PC-CAPS, except that 
it is not hierarchical. The major differ¬ 
ence between the two is that the objects 
PC-CAPS handles are logical entities 
called symbols, whereas PC-CARDS ma¬ 
nipulates parts. Table 1, a list of 
PC-CARDS commands, can be compared 
to table 2 in the first article. 

The selection of commands also 
differs, although the main command 
menu still resides on the right side of 
the screen. The SCMD/PNLC command 
is dropped from the SYMB (symbol) 
mode, but SCMD/SPKG, for entering the 
package data into a pan file, is added. 
The LEVL command is replaced by 
SWAP since PC-CARDS does not support 
hierarchical PCB construction. SWAP has 
a submenu for choosing COMP (com¬ 
ponent), GATE, or PIN swaps. 

PC-CARDS also includes commands 
to manipulate vias. A via is a plated 
through-hole in a PCB that establishes 
electrical conductivity from one layer to 
others. PC-CARDS supports the manual 
entry of ratsnest lines (or airlines) to 
show the direct point-to-point connec¬ 
tion between pins on the parts trans¬ 
ferred from the schematic to the PCB 


RICHARD ANGELL 


T he essence of any electronic CAD 
system is its ability to automate 
printed circuit board (PCB) layout. 
Some systems provide only the front 
end—the schematic part of the process; 
others offer only the layout end. Some 
packages that include elements of both 
do so with limitations on flexibility' that 
can render them ineffective. Other 
products may lack internal integration 
for data transfer from the front end to 
the back end, or they may not perform 
back annotation of schematics. 

PCB-3 from Personal CAD Systems, 
Inc, or P-CAD, provides both. In the 
November 1986 issue, the schematic 
portion of the system was reviewed 
(see “End-to-End Design,’’ Richard An- 
gell, p. 96). The focus here is the sec¬ 
ond half of the system, PCB design, in¬ 
cluding PC-CARDS, the interactive edi¬ 
tor; PC-PLACE, a placement program; 
and PC-ROUTE, an autorouter. PC-PHO- 
TO, the utility for producing photo 
plots, is also examined. 

PC-CARDS is similar to PC-CAPS 
(the schematic editor central to the 
front-end design). The initial sign-on, 
first-choice, and configuration screens 
are nearly identical, as are the main edi 
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PHOTOGRAPH • MARC DAVID COHEN 














END-TO-END 


TABLE 1: PC-CARDS Command Set 


LAYER NAME 

FUNCTION 

PADCOM 

Component-side-pad graphics data 

FLCOMP 

Component-side-pad photo (flash) data 

PADSLD 

Solder-side-pad graphics data 

FLSOLD 

Solder-side-pad photo (flash) data 

PADINT 

Internal-layer-pad graphics data 

FLINT 

Internal-layer-pad photo (flash) data 

GNDCON 

Ground-plane-strap graphics data 

FLGCON 

Ground-plane-strap photo (flash) data 

CLEAR 

Universal-clearance graphics data 

FLCLER 

Universal-clearance photo (flash) data 

PWRCON 

Power-plane-strap graphics data 

FLPCON 

Power-plane-strap photo (flash) data 

SLDMSK 

Solder-mask graphics data 

FLSMSK 

Solder-mask photo (flash) data 

DRILL 

Fabrication-drawing-drill symbol or number 

FLDRIL 

Drill-target photo (flash) data 

PIN 

Pin- or via-color-select layer 

BRDOUT 

Board-outline graphics layer 

FLTARG 

Reference targets for film alignment 

SLKSCR 

Silk-screen shapes or data 

DEVICE 

Device number graphics 

ATTR 

Attribute data 

REFDES 

Reference designators 

COMP 

Component-side traces 

SOLDER 

Solder-side traces 

INTI 

First internal layer traces 


The major editors available in PCB-3, PC-CAPS (on the schematic end) and PC- 
CARDS (on the PCB layout end), have fairly similar command sets. Thus, the user 
can operate both editors without having to completely relearn the program. 


database. The status line area carries an 
R that alternates in color to indicate 
whether ratsnest displays are on or off. 

Finally, PC-CARDS adds the DRAW/ 
FLSH command to support photo plot¬ 
ting; specifically, it is used to enter data. 
The flash itself is represented by a de¬ 
fault graphic dot. Users need to under¬ 
stand the photo plotting process in or¬ 
der to gain a mastery of PCB-3. A side- 
bar on the subject, entitled “Photo Plot¬ 
ting,” accompanies this article (p. 164). 

PARTS AND PART LIBRARIES 

The standard layer structure in PC- 
CARDS, in both the libraries and the 
manuals, is different from that of PC- 
CAPS (see table 2). In many respects 
the structure is parallel to hand-taped 
PCB layouts: some layers serve as pad 
masters, some as trace masters, some as 
silk screens, and so on. 

The first 14 layers of the database 
are used for data that support the two 
output methods. For pen plotting and 
dot matrix printing of the pads, thermal 
reliefs or straps, and planar clearance 
information, true graphics symbols are 
required. The flash information for 
photo plotting is stored in a different 
manner. This results in a dualism of 
data to describe these entities, because 
the pen plotters and dot matrix printers 
do not have a means of interpreting 
PCB-3 photo plot flashes. 

P-CAD offers an extensive set of 
parts libraries. Their use makes the 
creation of a part using PC-CARDS sim¬ 
ple, even though some areas of the pro¬ 
cedures are rigid. The P-CAD libraries 
use a scale of 1 DBU (database unit) to 
1 one-thousandth of an inch. Although 
another scale may be used, this one will 
accommodate most of the work for 
through-hole design and reduce inaccu¬ 
racies caused by creating libraries from 
scratch. However, it may not be ade¬ 
quate in some design sectors. (Users 
may generate their own libraries, but 
the development requirements of such 
a task are immense.) 

The parts creation process sug¬ 
gested by P-CAD begins with the layout 
of the pins. Then the silk-screen outline 
is added. Following that, the device type 
identifier (device name) is placed and 
the part’s intelligence assigned using 
the SCMD command set. Drawing the 
silk-screen image is easy: the same set 
of handy drawing commands is used in 
PC-CARDS as PC-CAPS. 

The operation of entering pins 
must be given strict attention. 

PC-CARDS automatically assigns the pin 
number as pins are entered. Unlike PC- 
CAPS, PC-CARDS does not automatically 


select layers for entering the pins or 
other data. The user must set the layer 
status manually. If he makes an error in 
the pin entry and catches it immedi¬ 
ately, that pin can be deleted and the 
process continued. Otherwise, all pins 
should be deleted and the pin entry 
process started over. 

This autonumbering of pins does 
not allow for the irregularities present 
in the real world. One example is chips 
such as oscillators that are contained in 
packets the size of a 14-pin, dual-in-line 
package (DIP). Convention may dictate 
that the four physical pins of such a 
part be numbered 1, 7, 8, and 14, but P- 
CAD numbers them 1, 2, 3, and 4. The 
PCB-3 system sees that only four physi¬ 
cal pins are present and is designed to 
consider industry naming conventions 
as incidental. Another problem surfaces 
with dense pin grid array (PGA) or con¬ 
nector parts that use alphanumeric 
numbering schemes—P-CAD does not 
accommodate such problems. 

The system lets the user specify the 
pin type and logic equivalency at entry 
or in a batch mode later. The user is 
prompted for a pin name location. 

Many times the pin names are not 


shown, so P-CAD allows the user to es¬ 
cape this prompt (via ESC) and enter 
the pin name only. If pin names are dis¬ 
played, the text attributes can be 
changed during the process. 

Setting the pin type in a batch 
mode is accomplished using the SCMD/ 
SPAT command. This enables the user 
to specify which pins are logical equiva¬ 
lents to the pin in the part. The ability 
to later swap pins depends upon these 
equivalency data. The parts file also de¬ 
fines the gates, using SCMD/SPKG. This 
command invokes a prompted data en¬ 
try routine that asks for the number of 
gates, the number of pins per gates, the 
name of each pin in the gate, and the 
location of each pin in each gate. The 
ability to swap gates at a later time de¬ 
pends upon these data. 

Another point in parts file creation 
is the assignment of a component type 
ID. P-CAD supports only the major 
classes of components, grouping the re¬ 
mainder into three inexplicit categories. 
Distinct, conventional types are assigned 
to DIPs (chips with U reference desig¬ 
nator class letters), resistors ( R ), capaci¬ 
tors (C), inductors (Z), and transistors 
(Q). The other three component classes 
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Alsys launches 
PCAT-TO-370ADA 
Cross-Compiler at 
November ADA Expo; 
80286 Debugger also 
introduced. 



A new Alsys cross-compiler permitting 
Ada programs to be written on an 
IBM-PC AT and executed on an IBM 370 
was introduced at the November Ada 
Expo in Charleston, W. VA. The cross- 
compiler, pre-validated to AJPO test 
suite 1.7, is priced at $2,995 and 
includes a 4 MB RAM board. 

Two compilers, the Alsys validated 
PC AT self-hosted compiler, and the 
AT-to-370 cross-compiler, are offered 
as an option at $4,995. One RAM 
board serves both compilers. 

The cross-compiler, and 
especially the two-compiler 
option, implements a “dis¬ 
tributed programming’ ’ 
environment for which the 
Ada language and its 
‘ ‘package’' concept is par¬ 
ticularly suited. The two- 
compiler option permits 
developers to program in 
Ada and test their results at 
their workstations before uploading 
370 object code to the mainframe. 

Alsys also introduced its PC AT 
debugger called AdaPROBE at the Expo. 
AdaPROBE combines a unique Ada- 
VIEWER with regular debug facilities. 




ALSYS, INC., 

1432 Main Street, Waltham, MA 02154 
PCTJ 12/86 

ADA NOW. Tell me more about the 
cross-compiler. 

Name/Title_ 

Company_ 

Address_ 

City/State/Zip_ 

Phone/Ext_ 


In the US: Abvs toe.. 1432 Main St. Waltham. MA 
U2154 Tel: 1617) 890-0030 

In the UK: Alsys Ltd,, Partridge House, Newtown 
Rd„ Henl^-tmlhames, OxonRG91EN 
Tel: 44 14911 579090 

In the rest of the world: Alsys SA, 29, Avenue de 
Versailles, 78170 La Celle St Cloud, France 
Td: 33 fit 3918,12,44 

* Ada is a registered trademark of the U.S. 
Government (AJPO). Alsys is the trademark of 
Alsys, Inc. References to other computer systems use 
trademarks owned by the respective manufacturers. 
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END-TO-END 


TABLE 2: Layer Structure for PC CARDS 





MAIN SUB- SYMBOL DETAIL 

COMMAND COMMAND MODE MODE DESCRIPTION 

SYMB • O 

DETL O • 

FILE • • 

Sets symbol mode environment. 

Sets detail mode environment. 

Invokes FILE subcommand menu to perform filing and memory clear operations. 

SAVE • • 

LOAD • • 

ZAP • • 

Saves current file. Prompts \ path \ file name. Remembers the previous entry 
during session to save keystrokes for updates. 

Loads a file into RAM. Prompts like SAVE. 

Clears current database memory. 

SYS • • 

DOS • • 

Invokes system subcommand menu. 

Invokes a DOS shell limited to the following functions: CHDIR (CD), CLS, COPY, 
DATE, DEL, DIR, ERASE, FIND, MKDIR (MD), PATH, RENAME (REN), RMDIR 
(RD), SET, TIME, TYPE, VER, VERIFY, and VOL. Returns to main editor screen. 

PLOT • • 

STAT • • 

Prompts for opposite corners of a plot window and then the plot \ path \ hie 
name. The last \ path Mile name of the current session is remembered. Can be a 
help or a hindrance. 

Displays window with statistics on current database. Returns to main editor. 

SCMD • • 

SCAT • O 

Invokes subcommand menu for the current mode. 

Prompts for component attribute number. Used for reference designator, 
simulation, package status, and so on. 

SPKG • O 

Prompts to set the logical packaging and pin assignments enabling packaging of 
schematics. Sequential operation, must step through all prompts to use. 

SNAT 0 • 

GSSF O • 

Prompts to set global net attribute, for example, PWR, GND. Has no valid use in 
PC-CARDS. 

Calls or removes user-defined pad-stack graphics. 

ENTR • • 

PIN • O 

ORG • O 

Invokes subcommand menu for current mode selected. 

Prompts for the pin location, pin name location and pin name. Allows 
nonplacement of name. Stays in mode until new command is selected. 

Enters symbol origin {0,0) from which all other data is then made relative. 

Usually is on lower left pin in libraries. 

COMP O • 

Prompts for file name of symbol to be entered, then prompts for placement. 
Allows scaling of symbol in x andy axis as well as rotations and mirroring. 

Default reference designator assigned by system, not displayed here. Pressing F4 
during process allows user to assign component name. Stays in mode until new 
command is selected. 

WIRE O • 

Prompts user for starting, then next points on wire. Assigns default net name 
automatically. User can press F3 to assign actual name during process. Wires are 
intelligent, checks for shorts or merges during input. WIRE layer is selected 
automatically. Allows style variables to be changed. Entry by pointing or direct 
coordinates. 

RAIN O • 

UCOM O • 

Defines a net or net segment between two points or more with a ratsnest line. 
Uncommits a pin from a placed net. Helpful edit tool. 

DRAW • • 

Invokes subcommand menu. Stays in mode until new command is selected; 
subcommands also operate this way. Line style and widths can be changed when 
operating subcommands. Entry by pointing or direct coordinates for 
subcommands. 

LINE • • 

RECT • • 

FREC • • 

Same as WIRE without net intelligence. User selects layer for placement. 

Prompts for opposite corners, draws rectangle. 

Fills rectangles. 

CIRC • • 

ARC • • 

Prompts for center and radius points, draws circle. 

Prompts for center, radius, and end point. End point snaps to arc radius on any 
defined radial line. 

TEXT • • 

FLSH • • 

Prompts for location and text string. Allows attributes to define size, orientation, 
justification, and mirroring. 

Prompts for location of flash number attribute and graphics. Flash number is set 
on the status line. 

NAME O • 

COMP O • 

NET O • 

Invokes subcommand menu. 

Prompts to select component symbol and enter name (reference designator or 
other text). 

Prompts to select net and enter name. Checks for violations and prompts for 
merges. 
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MAIN 

SUB- 

SYMBOL DETAIL 


COMMAND COMMAND MODE 

MODE 

DESCRIPTION 

ATTR 

SCHG 

# 

• 

• 

• 

Invokes subcommand menu. 

Prompts to select and change attribute. 


ACOM 

• 

• 

Attributes a component or a schematic as a whole. 


DATR 

• 

• 

Prompts to select and delete an attribute. 

EDIT 


• 

• 

Invokes subcommand menu for the mode selected. Stays in mode until new 
command or subcommand is selected.'Used for wire and line manipulations. 


ADDV 

• 

• 

Adds a vertex 


DELV 

• 

• 

Deletes a vertex 


MOW 

• 

• 

Moves a vertex 


MOVA 

o 

• 

Moves whole wires only. 


DELS 

• 

• 

Deletes a segment. 


LAYS 

• 

• 

Changes the layer of a segment. 


MOVS 

• 

• 

Moves a segment. Does not detach intelligence for wire segments moved. 


AVIA 

o 

• 

Adds a via at a vertex. 


DVIA 

o 

• 

Deletes a via. 


MVIA 

o 

• 

Moves a via. 

MOVE 


• 

• 

Invokes subcommand menu, but can be used to move single objects except 
wires. MASK command observed also. Stays in mode until new command or 
subcommand is selected. 


WIN 

• 

• 

Prompts to define a rectangular window of objects for moving. Rubberbands 
wires not entirely in the window. Moves net names on moved wire segments. 


IDEN 

• 

• 

Identifies objects, except wires, and moves them. 

ROT 


• 

• 

Invokes subcommand menu for WIN and IDEN actions like MOVE. Allows single 
object rotation without subcommand selects. Rotates at 90-degree increments 
from user-defined origin. 

COPY 


• 

• 

Invokes subcommand menu for WIN and IDEN actions like MOVE. Allows single 
object copy, including wires. Wire copy includes net name text location but 
deletes text and net associativity. Single-point pick-up includes all wire segments 
on the wire that are merged to it. COPY/WIN does not observe MASK settings 
and requires all wire or line segments to be in window during copy. 

DEL 


• 

• 

Same as COPY, except performs deletes. 


UNDO 

• 

• 

Undoes last delete action. Does not apply to EDIT/DELS actions. 

CLYR 


• 

• 

Same as COPY except performs change layer actions to selected layer. 

SWAP 


o 

• 

Invokes SWAP submenu. 


PIN 

o 

• 

Swaps logically equivalent pins. 


GATE 

o 

• 

Swaps logically equivalent gates. 


COMP 

o 

• 

Swaps component placements. The ratsnest of each component is displayed 
before and after swap. 

ZIN 


• 

• 

Software zoom in, multiple levels, accepts multiple zoom steps before redraw 
according to timed entry of execute commands. User defines center of view by 
pointing or coordinate entry. Stays in mode until new command is selected. 

ZOUT 


• 

# 

Reverse of ZIN. 

VWIN 


• 

• 

User defines rectangular view to be redrawn on display. 

REDR 


• 

• 

Redraws the display. Requires a higher-level command change to display new 
information in some cases. 

PAN 


• 

• 

Pans display window to center on user-defined location. Stays in mode until 
new command or escape is entered. 

LPAN 


• 

• 

Produces screen for selecting long range pan in the database. 

STO 


• 

• 

Stores nine views and a map view of portions or all of the database. 

RCL 


• 

• 

Recalls stored views and map. 

VLYR 


• 

• 

Views and alters layer structure. 

MASK 


o 

• 

Masks components and/or wires from some command actions. 

• - Yes 

0 = No 





The information required for the photo-plotting process is stored on separate layers to the graphics data that would be required 
for traditional pen plotting of PCB masters. The PC-CARDS structure is more parallel to hand-taped PCB layout. 
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PARALLEL 
PROCESSING 
for the PC! 



Have two PC’s 
in one! 


Run two 
applications 
independently! 

Add the I-Bus IQ 188 Parallel 
Processor to your system and have 
a computer within a computer. The 
IQ188 has its own 7.35 MHz 80188 
processor, BIOS, ST-506 hard disk 
controller, 1 Megabyte dual-ported 
RAM, 2 serial ports, a parallel port 
and a clock/calendar. It runs on its 
own copy of your PC/MS/DOS op¬ 
erating system and communicates 
with the PC through shared memory. 

The IQ 188 includes all the soft¬ 
ware utilities you need to get up and 
running with your programs. Once 
you’ve used the I-Bus Parallel Pro¬ 
cessor, you’ll never be without it! 

• Run dBASE™ sorts in the 
background while analyzing 1-2-3™ 
spreadsheets on the PC! 

• Assemble or compile applications in 
the background while editing in the 
foreground! 


• Call today for details: 

(800) 382-4229 

in Calif. (619) 569-0646 



1-2-3 is a trademark of Lotus Development Corp. 
dBASE is a trademark of Ashton-Tate, Inc. 



The Full Service PC Bus Company 
9235 Chesapeake Dr., San Diego, CA 92123 
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offered by P-CAD deliver essentially 
meaningless letters for parts classified 
as other discretes, connectors, or mis¬ 
cellaneous. Because these letters are 
used to annotate and back-annotate 
schematics, the schematics will require 
manual correction for adherence to the 
ANSI Y32.2 industry-wide standard. 

The final item to consider with re¬ 
gard to parts is individual file size. The 
PCB-3 system takes up a larger file size 
than many of its competitors. 

PADSTACKS 

Correctly sized pads are a key to creat¬ 
ing successful PCBs. The holes needed 
to mount the parts on a particular PCB, 
and their associated pads, will be a vari¬ 
ety of sizes. The PC-CARDS scheme uses 
the pin type number as a reference for 
importing data to create the pads in the 
PCB database. These imported data are 
called a padstack. 

A padstack is a graphics and data 
overlay file, similar to a parts hie of a 
single pin part, without the pin. It con¬ 
tains the graphics and flash data located 
on each of the necessary pad layers. 

The data are located by centering them 
on the same coordinates in each layer 
as if a pin were there. 

The principal means of letting the 
system know which padstack data are to 
be overlaid (and where) is the pin type 
number. In PC-CAPS, the pin type num¬ 
ber specihes the electrical activity of a 
pin—input, output, or both. PC-CARDS 
uses the pin type with a cross-reference 
hie to determine which padstack data 
will be assigned to the pin at every oc¬ 
currence of the pin type on a part (and 
later in the PCB database). P-CAD offers 
23 types (type 0 is reserved for vias). 

Situations will arise outside the 
limits of the padstack scheme. Thus, the 
user needs to be able to send the pad 
data to the design through the parts hie 
in the library. This is necessary also to 
get around the numerical limitations of 
the 24-position Gerber system. The user 
can embed data to be pen-plotted for 
pad construction or hashed by a photo 
plotter in the parts hie. These data may 
be additional to, or replacement for, the 
data to be imported from the padstacks 
later. Nevertheless, the assigning of pad- 
stacks to a pin type allows for flexibility 
in the use of the libraries. It averts, for 
example, the need to produce a library 
of parts hies for each customer who re¬ 
quires a different pad style for pin 1 on 
DIPs. These specifications can be met 
instead with a single parts library and 
different padstacks. 

The relationship of padstacks to 
pin types is stored in a cross-reference 


hie with the extension .SSF (special 
symbol hie). The SCMD/GSSF command 
imports the padstack data, which it links 
or unlinks from the database. This fea¬ 
ture enables the user to create several 
sets of padstacks that are referenced by 
various .SSF hies for various purposes, 
such as different customers or design 
rule checking. The .SSF allows for dif¬ 
ferent padstacks for the same pin type, 
depending on the connectivity of the 
pin to a net. For example, by creating 
different graphics for a pin that is con¬ 
nected and one that is not, unused pins 
can be recognized easily during the 
PCB creation cycle. 

LAYOUT IN PC-CARDS 

PCB-3 can work in a variety of ways to 
generate PCBs. PC-CARDS can be used 
by itself to produce PCBs, with or with¬ 
out data imported from PC-PACK. Alter¬ 
natively, PC-PLACE and PC-ROUTE can 
be used in conjunction with PC-CARDS. 
Layout from within PC-CARDS is per¬ 
formed in DETL (detail) mode. 

Users should note that PC-CARDS 
does not always display a complete 
image. The program draws portions of 
the image that are critical in most situa¬ 
tions. The fact that it does not display 
them during the operation of PC-CARDS 
is sorely missed in the construction of 
wide traces or drawn planes. Worse, 
P-CAD does not document this limita¬ 
tion in the PCB-3 manuals. 

Placement begins with the creation 
of a board outline. If the database has 
been packaged using PC-PACK, the user 
moves the components (via MOVE) into 
the PCB outline area. Placement of 
packaged parts is partially aided by the 
display of ratsnest lines of each con¬ 
nected pin. By studying the ratsnest pat¬ 
tern, the experienced designer can 
move parts around to shorten trace 
runs, alleviate congested areas, and 
create an easily routed design. Some¬ 
times the displayed ordering of the rats¬ 
nest lines will produce a screen that is 
difficult to read. In the design of a PCB 
with power and ground planes, for ex¬ 
ample, the user may wish a means were 
available selectively to turn off nets. 

PC-CARDS includes the PC-CAPS 
error-checking facilities, which check 
for unwanted net merges and connec¬ 
tions to assigned pins. But seeing where 
the route is headed is also helpful. 
PC-CARDS displays this in the initial 
route of the points during the hook up 
of the net. If, however, the trace is 
edited—for example, by the deletion of 
a segment and addition of other seg¬ 
ments later—PCB-3 exhibits another 
idiosyncrasy. When the user attempts to 
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PC-CARDS includes commands to edit vias, which are not 
used in schematic layout. MOVA, for example, moves the 
vias along with their attached wire segments. 



PC-ROUTE displays the status and the route; the status only; 
or the status, the route, and the wavefront that represents 
the position in which the router is trying to place the next net. 


recomplete the route, the points on the 
net are highlighted, but they turn off af¬ 
ter the second vertex is entered. Thus, a 
supposedly helpful feature becomes 
nothing more than a frustration. 

When ratsnests are used, one is 
deleted from the full display of active 
ratsnests each time a net is completed. 
Thus, the user has a visual confirmation 
of the remaining unrouted nets. 


With PC-CARDS, the preparation to 
route the board begins when the trace 
layers—COMP, SOLD, INTI through 
INT?7—are abled (using ABL). The 
ENTR/WIRE command enters the traces 
at the specified trace width, net name 
and line style, and grid size. ENTR/WIRE 
and DRAW/LINE remain nested and thus 
provide a means to continually enter 
traces with minimal effort. The pan and 


zoom commands are not automatic and 
must be selected from the menu. This 
limitation impairs smooth routing per¬ 
formance because it adds to routing 
time. An option to pan continually 
would be a good addition. 

The user may have routing design 
rules that require all corners to be at 45 
degrees, or 90 degrees, or to allow any 
angle. PCB-3 accommodates these desig¬ 
nations, but the choice must be toggled 
from the status line. 

P-CAD provides tools to erase 
traces or trace segments, to move or 
copy them, change their layer, or alter 
their configuration. In PCB design, how¬ 
ever, the presence of vias adds another 
dimension. The EDIT subcommands 
provide for adding, moving, and delet¬ 
ing vias. The MOVA and LAYS subcom¬ 
mands can interact with vias; MOVA, for 
example, moves a via along with its at¬ 
tached wire segments (see photo 1). 

LAYS changes the selected line seg¬ 
ment to the active layer. If this results 
in both ends of the segment being con¬ 
nected to wire segments on other 
layers, vias are inserted automatically at 
the joining vertices. However, in some 
instances when a pin is at such an inter¬ 
section, the via also is placed on the 
pin. The user then has to correct all in¬ 
stances of vias on pins, using the DVIA 
subcommand, before extracting film 
and pen-plot data from the database. An 
internal via-on-pin delete routine would 
alleviate this problem. 

The system’s handling of power 
and ground planes is not automated; 
even so, the end result works. The ac¬ 
tual connection is made on the film 
plot using flashes for thermal reliefs 
and straps. The connectivity informa- 
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★ XEDIT fullscreen layout 
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tion, therefore, is not entered into the 
PC-CARDS database because flashes are 
not recognized as wires. One way to 
ensure that the information does get 
entered and is shown as completed is 
to connect the points with wire on a 
database layer not used for the final 
film. Users should note, however, that 
this method does build in a potential 
for error, such as wires that are entered 
without an associated flash. 

Another bug in PC-CARDS some¬ 
times surfaces during frequent activity 
in one submenu. The user makes the 
first selection, then he may choose a 
second, and continue down the menu. 
When a second submenu item is select¬ 
ed, the first one retains its box, in a dif¬ 
ferent color. This box can expand to in¬ 
clude the entire subcommand menu; 
the user can lose track of which com¬ 
mand is truly operating. 

Although not a bug, an annoying 
quirk occurs when nets are entered us¬ 
ing ENTR/RATN. As a net is entered 
from pin to pin, it overwrites itself and 
disappears. This same problem occurs 
during routing with ENTR/WIRE. Both 
of these situations can be reversed by 
selecting redraw, but that is an ineffi¬ 
cient process at best. 

Other than these difficulties, PCB 
routing with PC-CARDS is clean and 
easy. PC-CARDS accommodates a maxi¬ 
mum of 500 components, limited to 300 
unique types, and a maximum 6,000 
pins, with 2,100 maximum in the buffer. 

The pin limit provides that, in 
theory, a PCB of nearly 132 EICs (equiv¬ 
alent integrated circuits, which are 
based on 16-pin DIP ICs) causes paging 
to occur until the 6,000-pin or another 
limit is reached. The limits for other 
elements are 6,500 picture groups 
(2,100 cause paging), 47,000 picture ele¬ 
ments (15,000 cause paging), and 1,000 
nets in a database. Actually, databases 
with more than about 60 EICs become 
increasingly slower at posting informa¬ 
tion and redrawing as they near design 
completion. Then, as they approach 80 
EICs, they go into paging, unless the 
balance of the other database elements 
has forced paging already. 

One of the nicer end-to-end 
touches in PCB-3 is the operation of 
NAME/COMP on a database that has 
been packaged by PC-PACK in PC- 
CARDS. This command enables the user 
to make visible and place in the PCB 
layout the reference designator of a part 
as it was assigned in the schematic or 
during the packaging process. However, 
the package offers no equally easy 
method of accomplishing the reverse— 
that is, of transferring the reference des¬ 


ignator renumbering that is commonly 
performed in PCB layout through back 
annotation to the schematic. 

PC-DRC/NLC. Another key element in 
successful PCB-3 design is the PC-DRC/ 
NLC (design rule checker/net list check¬ 
er) utility, referred to here simply as 
PC-DRC. This program checks for de¬ 
sign rule spacing and size violations 
and the continuity of wired nets in a 
design against the packaged net list. PC- 
DRC requires an input database that has 
acceptable padstacks attached. 

PC-DRC enables the user to specify 
the spacings and layer groups to be 
checked. Spacings are stored in a file 
called a rule set ; groups of layers to be 
checked together are called a pass set. 
These sets follow certain conventions in 
connection with each other: Each pass 
set has a rule set attached to it. The 
user may create a new pass set and at¬ 
tach an existing rule set to it, but when 
a rule set must be changed, it must be 
modified for each occurrence in th6 
pass sets. Rule sets can be created, 
saved, edited, and deleted. 

Each set has nine specifications that 
are checked: round pad size, nonround 
pad size, via size, trace width, and the 
spacing from pad to pad, pad to trace, 
trace to trace, pad to board edge, and 
trace to board edge. The pad size and 


trace width parameters establish the 
minimums for the check—any size or 
width under these is reported. Width 
violations are reported until a maxi¬ 
mum of 50 is reached. The spacing 
parameters run from edge to edge of 
the objects tested. PC-DRC tests all ob¬ 
jects, including drawn lines and text, for 
trace-spacing violations; however, it 
does not provide a much needed via-to- 
via check parameter. 

The continuity of the wires of each 
logical net can be verified using the 
continuity checking option. This test is 
valid for layouts that were not function¬ 
ally modified during the PCB creation, 
thus, the net list obtained from PC-PACK 
and the swap data together represent 
the true circuit. 

The results of a PC-DRC check are 
generated in both graphic and report 
form. The graphic indicators are added 
to the database on two layers. The first 
layer, $DRC, reports the design rule vio¬ 
lations by highlighting the object errors. 
The second layer, $CONT, uses airlines 
to highlight unwired or disjoint nets. 
Because $DRC displays all errors, re¬ 
gardless of the layer in which they oc¬ 
cur, the user may find the information 
overwhelming in the case of dense de¬ 
signs that have many errors. The DRC 
report alleviates this situation. 
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PHOTO PLOTTING 

The traditional method of producing 
printed circuit board (PCB) layouts by 
hand-taping onto mylar, then photo¬ 
graphically producing an image that is 
used as a mask for board, is now 
superceded in two ways. 

With the introduction of compu¬ 
ter-aided design (CAD), hand-taping 
has replaced pen plotting. The taped 
image is produced on mylar with a 
pen plotter; film for making PCBs is 
made by photographing pen plots of 
the PCB design. This method does not 
work well for many designs, however, 
and it is not always cost-effective. It is 
dependent upon plotter accuracy, 
board density, routing grid density, 
and board manufacturing tolerances. 

An alternative method is to use a 
photo plotter. The data from a CAD 
package is output in a form that can 
be used to drive a photo plotter. The 
standard Gerber photo plotter uses a 
light source directed through a trans¬ 
parent image in a piece of developed 
precision film depicting a shape called 
an aperture : an aperture is a hole the 
shape of the desired image to be plot¬ 
ted. Depending upon the film media 
used for the PCB plot, either a posi¬ 
tive or a negative image will be plot¬ 
ted. Apertures generally are round or 
square, but special apertures for mak¬ 
ing asymmetric pad shapes, thermal 
relief ties for planes, drill target sym¬ 
bols, and so on, also can be used. 


PC-DRC actually produces two re¬ 
ports, one for the continuity check and 
one for the rule check. Each report 
yields information to determine the 
rule set, DRC performance, database sta¬ 
tistics, and type of error. The DRC re¬ 
port includes the type of error, the of¬ 
fending value, the entities involved 
(such as PAD, VIA, or TRACE), and their 
locations. DRC detects an error when 
text or an identification symbol is 
placed near the PCB edge. This may be 
acceptable for the design, but no means 
are available to exclude such items 
from space-to-edge checks. 

PC-DRC does have reporting lim¬ 
its—the trace-width error limit, for ex¬ 
ample. Another limit is that for any one 
pin type, only the first pad or via size 
error is reported. If too many errors 
are discovered, the check aborts and 
the first error list is produced. 

PC-PHOTO. Menu-driven PC-PHOTO 
takes an object from database plots to 
finished film. It accepts the plot file as 


Gerber photo-mechanical plotter sys¬ 
tems support 24 apertures per wheel. 

The aperture, mounted on a mov¬ 
able wheel, is positioned between the 
light source and the film. Each com¬ 
mand to the photo plotter is either a 
flash or a draw of a particular aper¬ 
ture. For a flash, the machine moves 
the table holding the film to the posi¬ 
tion required, then the light is turned 
on and off. For a draw, the aperture is 
selected and the light is turned on at 
the initial position for the line, then 
the table is moved in the directions 
needed to produce the final image. 
Because the light is on continuously 
during drawing, the apertures for 
drawing have filters to impede the 
transfer of light through the aperture. 
This serves to control light bleed (or 
overexposure) of the film, which 
otherwise would distort the image. 

Other photo plotting systems use 
similar schemes to produce the same 
results. Some do not “flash” a flash 
image, they draw it instead. The Ger¬ 
ber method of coding this information 
as flashes and draws is a de facto stan¬ 
dard for transferring data even to non- 
Gerber systems, including rasterizing 
laser photo plotters. 

A Gerber photo-mechanical sys¬ 
tem operator typically charges a de¬ 
signer for plotting time and materials. 
The time expense for plotting using 
this method is proportionate to the 


input and processes it into a format for 
the end peripheral. This output is saved 
to disk files for the Gerber model 32, 
33, and 41 photo plotters. PC-PHOTO 
can drive the GTCO FP1-1622 and Patek 
Philippe Flashscan photo plotters di¬ 
rectly. The opening menu has the stan¬ 
dard three choices: configuration, oper¬ 
ation, or exit, with an additional selec¬ 
tion to configure an aperture table. The 
configuration files are generated only if 
the user changes default values. 

The operation menu allows specifi¬ 
cation of the input file and changes to 
the configuration for a particular plot. It 
lets the user see the maximum magnifi¬ 
cation that can be plotted (scale factor), 
select a suitable size in the range, and 
specify plot orientation: either normal 
or rotated 90 degrees. 

PC-PHOTO generates an error file 
if it finds illegal information in the in¬ 
put. Such information would include 
lines drawn smaller than the smallest 
available aperture. 


number of images plotted and the op¬ 
timization of the plotting path to save 
bed movement time between flashes 
and draws. The photo-mechanical 
method is now getting competition 
from laser photo plotting technology, 
but from a cost standpoint only—the 
production quality is on an even par. 

Laser photo plotters usually ac¬ 
cept Gerber-coded files. These files 
are cross-referenced to aperture 
image files. The data are processed 
into a file that represents a rasterized 
image of the entire plot. This process¬ 
ing is fast and efficient. The image is 
plotted raster line by raster line on 
the film. Because a raster image plots 
faster for the majority of PCB film, and 
because it plots in a fixed time, the 
charges are fixed for each film size. 
(This usually works in favor of the de¬ 
signer.) An added benefit is that turn¬ 
around time from sending data out 
and receiving film back is shortened. 

The cost of photo plotting is di¬ 
rectly related to the efficiency of the 
CAD program that produces the code 
to drive the photo plotter. P-CAD’s PC- 
PHOTO produces accurate, but not 
optimized, code. Although the coordi¬ 
nates to complete a draw are present, 
they are preempted by a MOVE com¬ 
mand that precedes them, rather than 
trails them. This is unacceptable for 
such a high-priced program. 

—Richard Angell 


This completes the list of program 
modules necessary to create a PCB us¬ 
ing PCB-3. For analog design, these pro¬ 
grams may be all that is needed (they 
are available as PCB-2 for about one- 
third less than PCB-3). The other two 
PCB-3 modules, PC-PLACE and PC- 
ROUTE, are used mainly for digital cir¬ 
cuits, but can be used for mixed digital/ 
analog and analog designs. 

PC-PLACE 

Placement and placement analysis tools 
are provided by PC-PLACE in an envi¬ 
ronment that is similar to PC-CARDS, 
and with many of the same commands. 
PC-PLACE operates in the DETL mode 
environment. The first new item the 
user is likely to notice in PC-PLACE ap¬ 
pears on the second screen—the added 
selection, Edit Part Footprints. 

PC-PLACE requires an attribute, 
called a footprint, for each part in a 
database. This footprint is the class 
name of the part—for example, DIP 14 
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fine part placement lattices. A lattice is a 
regular set of points, at defined incre¬ 
mental (x and y) spacings, that are in a 
defined rectangular area. PCB-3 displays 
a lattice as intersecting orthogonal lines. 

Multiple parts placement lattices 
can be defined; each lattice adds one 
more layer to the database. If the user 
does not establish the layers, then PC- 
PLACE creates and ables (via ABL) a 
layer it calls LAT1. When the user needs 
multiple lattices—LATMAJ for major 
parts (such as DIPS and connectors) 
and LATMIN for discretes and other mi¬ 
nor components, for example—they 
must be created. The user ables (via 
ABL) the appropriate layer and uses 
ENTR/LATP to establish its lattice. The 
lattice must be within the PCB borders. 
Later, during the PLCE operation, the 
part origins (usually pin 1) will be 
placed on a lattice point if one is avail¬ 
able and if it meets other criteria. A lat¬ 
tice that has, for example, too many 
points, causes PLCE to abort because of 
memory allocation constraints. 

Other criteria in the ENTR com¬ 
mand set establish which footprint class 
of parts is to be placed on which lattice 
(LATC). They define where a discrete 
can be placed relative to a major part 
(ASSC) using the selections ABOVE, 
BELOW, LEFT, or RIGHT and a clear¬ 
ance spacing. The CLR command per¬ 
mits the specification of a; and y ordinal 
clearances for major parts. 

ENTR/PARM allows parts to be 
sorted for placement based on height 
or width and a percentage index of the 
predominance of part footprints on the 
lattices in the database. This predomi¬ 
nance, called a constraint ratio by 
P-CAD, is the quantity ratio of a foot¬ 
print class to the available lattice points 
for their placement. For example, with 
30 components in the class and 100 lat¬ 
tice points, the ratio 50:100 would be 
50 percent. If the user establishes the 
constraint index (a cutoff constraint ra¬ 
tio value) for the whole database at 60 
percent, these parts would be placed af¬ 
ter those with a ratio of 60 percent or 
above. The higher the percentage ratio 
for a particular part, the more con¬ 
straints on its placement. The ratios re¬ 
quire manual derivation, which may dis¬ 
courage fine-tuning of this parameter. 

With ENTR/CUT, the user can estab¬ 
lish cutlines in the database; cutlines 
divide the PCB horizontally or vertically 
into partitions. PC-PLACE tries to place 
circuit-related components within the 
partitions and minimize the number of 
nets that cross the lines. The cutlines 
cannot be seen, but they are listed on 
one of the PC-PLACE reports. The sys- 


END-TO-END 

for 14-pin DIP parts. The attribute then 
is assigned to parts with the same physi¬ 
cal footprint. Selecting Edit Part Foot¬ 
print invokes a menu and prompt edi¬ 
tor to view, add, modify, or list parts 
footprints in the parts files in a library. 
To view the footprints, the attribute FP 
= <footprint class > must instead be 
assigned to each part in PC-CARDS. P- 
CAD recommends using a layer called 
FP for this purpose. 

The main PC-PLACE editor screen 
resembles that of PC-CARDS, although it 
has no SYMB mode command or the fa¬ 


miliar ATTR, COPY, CLYR, or MASK. 
DRAW/FREC also is gone, and SCMD 
has only the GSSF subcommand. This 
program adds the commands PLCE, 
HIST, ALGN, FIX, and QRY. These acti¬ 
vate, respectively, autoplacement, aids 
and analysis tools, component align¬ 
ment tools, and data inquiry commands. 
ENTR has a whole new set of com¬ 
mands, except for RATN and UCOM. 
Many new subcommands are added. 

The ENTR subcommands include 
LATP, LATC, ASSC, CLR, PARM, and CUT. 
LATP invokes a series of prompts to de- 
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tem can and will allocate and specify 
cutlines itself, and P-CAD recommends 
letting the system do the cutting. Cut¬ 
lines are a feeble means of circuit 
segregation. Although useful in some 
designs, they are not likely to ease ana¬ 
log design placement needs. 

One quite useful command is FIX, 
which allows the specification of parts 
that are not to be placed by the pro¬ 
gram, but are to remain in a user-desig¬ 
nated location. The fixed parts are high¬ 
lighted when the command is selected. 
A fixed part can be unfixed by selecting 
FIX again. This command is a necessity 
for connectors arid critical components. 

These manual placement tools are 
somewhat limited. They do not provide 
for the specification of discrete-to-dis- 
crete clearances, nor is there a way to 
identify special circuit groups. If such a 
means were available, it would logically 
start with schematic annotations in PC- 
CAPS. This missing ability can make it 
difficult for the system to place analog 
designs of any complexity. 

PC-PLACE provides histogram and 
force vector methods of placement 
analysis. The force vector of a part (a 
vector summation for the part’s nets) is 
another factor that can affect placement. 
Force vectors are placed in a layer 
called $FORC. They toggle on and off 
according to user input to a status line 
prompt. The visual image is a line vec¬ 
tor from each part’s center, terminated 
by a circle indicating the part’s, best po¬ 
sition for short routes, based on the 
placement of other parts in the design. 
If the part is moved to such a location, 
this changes all parts vectors. Also, be¬ 
cause the power and ground nets can¬ 
not be ignored or turned off, their 
force is added into the vector summa¬ 
tion. This detracts from finding the true 
position of a component. 

The histogram placement in PC- 
PLACE is loaded by selecting the HIST 
command from the main menu; it is 
configured using the CNFG subcom¬ 
mand. This sets up the basic configura¬ 
tion, including number of layers, rout¬ 
ing grid, and channel resources for dis¬ 
playing the histogram and force vectors. 
The histogram is a graphic bar chart 
displayed on one vertical side and one 
horizontal side of the editor window. 
The bars are oriented in the direction 
of the channels that they represent. 

The histogram display presents cal¬ 
culated usage for horizontal and vertical 
routing channels in a defined routing 
grid area. The display uses either nar¬ 
row or wide bars to communicate the 
information: the narrow bars provide a 
clearer picture. The length and color of 


the bar also is significant. In the default 
color scheme, a green bar represents 0- 
to 35-percent channel usage; a yellow 
bar, 35- to 50-percent, and a red bar, 
over 50 percent. The length of the bar 
indicates the place in each range in 
which the channel usage currently falls. 
The histogram size can be set for 8- to 
20-percent of the viewing area. At the 
common vertex of the histogram axis, a 
box with a numeric value (called the 
merit factor) is displayed. Each time the 
user makes a change, the histograms 
and merit factors are recalculated to 
show the effects. The merit factor is a 
number that is relative to the impact of 
the change: it must be compared to the 
last number to be meaningful. 

Calculating and displaying each 
new histogram and merit factor takes 
time. The larger the design in terms of 
parts and nets, the more time is re¬ 
quired. Such delays interrupt the pro- 

F/x; a useful command, 
allows the specification of 
parts to a user designated 
location, rather than their 
being placed by PC-PLACE. 


cess by distracting the user, and can 
leave an adverse impression of this 
powerful analysis. If the force vectors 
are being displayed as well, they also 
will take time to recalculate and display. 
The user can speed up this process 
somewhat by displaying force vectors 
from major components only. 

The only other subcommand to 
HIST is STAT, which generates a report 
that the user can view or print through 
the PC-PLACE DOS window. The report 
contains values for the routing channel 
demands in vertical and horizontal di¬ 
rections, and it includes the merit fac¬ 
tor. However, because the manual does 
provide an explanation of this report, 
its relative usefulness is unknown.' 

Placement lattices, discussed ear¬ 
lier, tend to create rows and column 
placement. To work around this con¬ 
straint, the PC-PLACE ALGN command 
aligns a part or groups of parts to the 
farthest axis of the alignment point 
from the part or parts group. If a part is 
selected to be aligned and the align¬ 
ment point is farther vertically from the 
part, the part will be moved and 
aligned to the y axis of the specified 


point. Thus, aligning a part or group of 
parts to a particular point can take two 
steps. ALGN has an UNDO subcommand 
that reverses the procedure. 

The QRY command has a submenu 
of COMP (component), PIN (pin), or 
NET (net). Each command displays in¬ 
formation about the particular items. 

The handiest QRY may be QRY/NET, al¬ 
though using QRY/PIN to discover pin 
type and logical equivalency assigned to 
a part will also be quite helpful (when 
it works in a future version). 

The remainder of the commands 
are similar to those in PC-CARDS. Some 
add an UNDO function, and the MOVE 
command has a COMP subcommand. 

The final task required of PC-PLACE 
is for it to place the parts optimally for 
ease of routing and circuit segregation. 
The PLCE command attempts to do this 
by invoking the automatic placement 
routine. PC-PLACE can be successful 
with smaller digital designs; however, as 
the design begins to include some ana¬ 
log or becomes all analog or otherwise 
very dense, autoplacement may become 
a less appealing elective. 

A PC-PLACE report provides infor¬ 
mation about the placement effort. It in¬ 
cludes statistical information about the 
PCB relative to chip; discrete and con¬ 
nector quantities; total component 
count; estimated total trace length to 
connect the design, EIC quantity, and 
EIC density. The report lists cutline 
coordinates, warning messages, and lists 
of placed and unplaced components. 
The placed components list includes 
the reference designator, parts name, 
and an x,y coordinate for the place¬ 
ment. The coordinate list bears little re¬ 
semblance to the real placement of the 
part. It is apparently derived from the 
origin of the part, which may or may 
not be pin 1. Time performance statis¬ 
tics are included. Other reports include 
one for errors, one for swaps (for back 
annotation), and a command log file. 
PC-PLACE also can generate plot files. 

PC-ROUTE 

P-CAD suggests that if a design is to be 
autorouted, that PC-CARDS be used to 
place router restricted zones or bars 
into the database. This step is conve¬ 
nient to do just prior to placing the 
components into the design. The bars, 
which are drawn rectangles, go onto 
mnemonically coded layers, such as 
BARVIA, BARCOMP, and so on. PC- 
PLACE uses bars on a layer called 
BARPLC. Thus, the user can see the 
zones and avoid placing parts in them. 

The bar information can be added 
to the database before PC-PACK is used. 
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Such a database is then used as the in¬ 
put layer structure to PC-PACK, so the 
information is in the database already. 
This makes sense for CAD operations 
using standard board configurations 
such as the Eurocard, Multi-bus, Std 
bus, and so forth. 

PC-ROUTE is a batch mode auto¬ 
router, although it can be used (albeit 
awkwardly, and with induced aborts) as 
an interactive router. It offers on-line 
help during parameter set-up—a crucial 
ingredient, for although its operation is 
not complex, some extra attention is 
needed to prevent input errors. 

The input database must be clean. 
If any routes have been made previ¬ 
ously, they should be entered to com¬ 
plete their nets. Such routes are called 
preroutes. It is better for PC-ROUTE if 
all of the preroutes are on-grid, even 
though it can route off-grid. Any bar 
zones must be identified in order to 
prevent traces or vias from occurring 
within them. In addition, the border 
and parts placement requirements must 
be observed. PC-ROUTE requires that 
all nets in a database be named. If the 
user adds nets to the database following 
PC-PACK, they must be named; other¬ 
wise, PC-ROUTE will abort. 

PC-ROUTE defines a routable area 
that is 0.1 inch inside the board outline 


on the BRDOUT layer. This would be 
fine except that it uses this area to de¬ 
fine its routing coordinate grid system. 
If the PCB outline does not lend itself 
to a standard routing grid, such as the 
Eurocard outline, then a surrogate out¬ 
line must be created. The actual board 
outline has to be placed on a different 
layer in the database. Although users 
will want the ability to set the border 
clearance zone to values other than the 
internal 0.1 inch, this is not possible. 
The PC-ROUTE reliance on board edges 
to define the routing grid requires 
more explanation in the documentation. 

The PC-ROUTE main menu is a 
tree with numerous options; fortunately 
the choices follow logical paths. Rules 
and strategy are grouped together un¬ 
der the Edit routing strategy menu 
choice; the other choices are Route, 

Exit PC-ROUTE, and Edit router file 
maintenance. The last selection, which 
is activated by pressing the End key, 
permits the deletion of rule sets and 
files specific to a previously routed ver¬ 
sion of any of the input databases. The 
main menu screen also requests the en¬ 
try of the database to be routed. 

The routing strategy selection lets 
the user progress to more choices rela¬ 
tive to a selected routing strategy file: 
Edit routing parameters, Edit wiring 


rules, Edit pad clearance rules, Help, or 
Escape to the previous screen. 

The Edit routing parameters screen 
has a coarse set of rules and strategy 
parameters. Rules are design constraints 
for trace location, trace width, trace 
clearances, via placement, and clear¬ 
ances. Strategy involves several parame¬ 
ters: the type of routes, layers to be 
routed, direction of routes on a layer, 
area to be routed, and number of times 
to try routing a layer pair. Each parame¬ 
ter is assigned a factor that is used by 
the router to minimize expenses and 
maximize the chances for completion. 
The screen has provisions for specifying 
the main routing grid (x and y DBUs), 
the number of routing layers (an even 
number between 2 and 50), the route 
speed (fast or slow routing algorithms), 
route type (daisy-chain, Steiner, or 
minispan), the route order (short then 
long, or long then short—as explained 
below), and the displayed data (status 
only, status plus route, or status plus 
route plus wavefront). This menu also 
lets the user choose to view a detailed 
parameter screen. 

PC-ROUTE is arbitrary in its selec¬ 
tion of the layers that comprise a layer 
pair. It randomly assigns the predomi¬ 
nant routing direction on each layer. 
The design can be rotated prior to 
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route to ensure the desired direction of 
routes on the final design. The layer 
pairs chosen are COMP and SOLD, INTI 
and INT2, INT3 and INT4, and so on. In 
each pair the route direction is horizon¬ 
tal for the first layer and vertical for the 
second. Although this is acceptable in a 
PC router of this level of maturity, users 
sometime will want to specify the layer 
pairs themselves. 

The terms short and long refer to 
the physical span length of a subnet (a 
part of a net). The subnet, usually the 
section between two pins, is a basic 
algorithmic unit that is used in generat¬ 
ing wiring routes. Subnets are sorted 
from the shortest physical distance to 
the longest, or vice versa, according to 
the order that is selected. The router at¬ 
tempts to route each subnet in that or¬ 
der. The short-to-long selection typically 
connects more subnets, but may leave 
some very difficult, long subnets to 
route in PC-CARDS. In long-to-short 
routing, PC-ROUTE may not complete 
as many, but the short subnets left in¬ 
complete may be easier to connect. The 
user makes such a choice based on the 
particular design. The route speed pa¬ 
rameter controls the time a router takes 
to search before either giving up on a 
subnet route or accepting an apparent 
solution. The trick is to determine if the 


quality of a board will suffer from the 
use of a fast route. 

The wavefront , a display choice, 
describes an image of the router’s 
search and decision pattern as it oper¬ 
ates. The actual display always shows 
the status of the route and the current 
subnet vector. If the display is increased 
to show completed routes, the router 
slows down; if it also is requested to 
display the wavefront (see photo 2), it 
slows down even more. 

The detailed routing parameters 
screen has seven sections: Routing grid 
definition, Via sites, Via lattice defini¬ 
tion, Route search area size, Passes per 
layer pair, Costing, and Stub length. Se¬ 
lecting Routing grid definition allows 
the user to define the major routing 
grid and three acceptable offsets from 
that grid. This is to accommodate two 
or three traces between chip pads on 
grids that are not uniform. Any of these 
parameters can have different x and y 
specifications for nonuniform routing 
grids that predominate in a given axial 
direction. The concept is good, but 
three offsets is limiting. 

Choosing Via sites permits vias to 
be placed on any grid point or only on 
a defined lattice (which is similar to a 
PC-PLACE lattice). This lattice must be 
incremented in subsets of the main 


routing grid, a limitation for dense rout¬ 
ing designs. If the routing grid is 20 by 
20 DBUs, a via grid of less than that is 
unacceptable. The limitations of three 
offsets diminishes the flexibility for po¬ 
sitioning the via lattice. 

The Route search area parameter 
designates the number of grid points 
outside of a rectangular area (or a 
straight, orthogonal line that is formed 
by two pins to be connected at the ex¬ 
treme corners) that the search can be 
conducted for a suitable pattern. This 
parameter could be increased as the 
router is used in successive trials to 
complete more routes on a partially 
completed design. P-CAD defaults this 
value to two grids—too many for the 
first pass. The router expands this area 
by two times the value for a second 
pass, four times the value for a third 
pass, and so on. Users might want to 
use zero expansion on the first routing 
pass, then change to one or two grid 
expansions and go for multiple passes. 

The Pass per layer pair section 
defines the number of times the auto¬ 
router will continue to cycle through 
unrouted subnets in its attempt to route 
them on a given layer pair. The default 
is set to two; but the number the user 
sets will depend on the design itself 
and the user’s experience with the tool. 
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Intel’s ABOVE Board, your programs can go ABOVE and BEYOND their previous limitations. 


To Order, please send $199.95 [US] 4- S/H for JACK or $49.95 [US] + S/H for BEYOND by certified check or international 
money order to: 



Crackerjack Microsoftware Corporation. 
200 Bay Street PO Box 86, 

Toronto, Ontario M5J-2J2 
Canada. 

(416) 865-9621. 


When ordering, please specify either the assembler version or C version of JACK and indicate the vendor and release level of 
your compiler. circle no. 253 on reader service card 


JACK, CRACKERJACK and BEYOND are registered trademarks of Crackerjack Microsoftware Corporation, Intel is a registered trademark of Intel Corporation, Microsoft and MS-DOS are 
registered trademarks of Microsoft Corporation. 
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The Costing section is another im¬ 
portant control. Here the user estab¬ 
lishes factors that guides the router’s 
decision process. PC-ROUTE has three 
cost variables—for right-way routes, 
wrong-way routes, and vias. Right way is 
the arbitrary routing direction for a 
given layer, either horizontal or vertical. 
Users may like the concept, but they 
will not like the process required to 
change the parameters in the middle of 
a route: the route must be aborted, 
changed, and restarted, or data must be 
reextracted from a completed route 
with a new strategy selected. This tends 
to require a deeper knowledge of the 
software than the manual provides. 

Another control is the Stub length 
section. With this control, the user spe¬ 
cifies the maximum length of a trace 
that will connect to a via or vertex 
when it extends from a pad with two 
connecting traces. The Edit wiring rules 
selection from the Edit routing strategy 
screen is also a two-tiered situation. The 
first tier is the wiring rules; the second 
is their application to discrete nets. PC- 
ROUTE lets the user create as many as 
10 named rules that specify the trace 
width in DBU and clearances in grid 
units. If a rule that has a zero width 
trace and zero clearance is created and 
applied to a net, the net is not routed 


by the autorouter. The wiring parame¬ 
ter of a net is specified by net name 
and the corresponding rule name. A 
maximum of 10 nets may be specified. 

If the net is not listed, then it is routed 
with the rule that appears first on the 
rules screen (as a default). 

The other area of rule specification 
is Edit pad clearances (from the Routing 
strategy menu). This is where pin clear¬ 
ances are defined for the pin types, 0 to 
24. The user specifies, in graphic form, 
where the autorouter can place traces 
and vias in relation to a pin of a given 
pin type and, by extension, its final pad. 
These blocking rules are depicted as 
two 11-by-ll matrices of zeros denoting 
available grid points around a plus sign, 
in each matrix center, designating the 
pin location. One matrix is for trace 
blocking, the other for via blocking. 

The user changes the zeros to ones to 
block the grid point from use. 

The pin blocking rules menu has 
another subset that allows the rules to 
be specified on the basis of pin type 
and database layer. The layers corre¬ 
spond to the layer pairs selected in the 
strategy. This provides the ability to re¬ 
strict trace and via placements—for ex¬ 
ample, trace placement on the solder 
side—by blocking an extra channel on 
this layer. This alleviates any solder 


bridging at manufacture and assembly. 
These items, once set, are saved in a 
routing strategy file. 

The next action is to route the 
PCB. Choosing Route invokes a menu to 
begin the router. This menu lets the 
user specify whether to extract the data 
from the input database; if the route is 
new, or a restart, or to be done at all; 
whether to save the results; and under 
what name they should be saved. 

Upon first entry to the router, the 
user is generally not concerned with 
the choices of this screen. If this is to 
be a restart or other action, then the 
user has to toggle the selections. The 
manual, however, does not explain the 
impact of the Extract data, Route, or 
Create routed database choices. One 
Route choice, Restart, is mentioned, but 
only in the context of an aborted route 
later in the manual. 

Any route that requires the extrac¬ 
tion of data takes a substantial amount 
of time to execute. During this opera¬ 
tion, PC-ROUTE passes messages to the 
user explaining what is happening. If 
no errors have occurred, it records this 
information to a report file and contin¬ 
ues. Otherwise it aborts and posts the 
errors to the file. PC-ROUTE must be 
exited for the user to view the file and 
determine the corrective action. 



Cross Compile, 

68000 / 08 / 10/20 


Features ; 

■ Full, Standard C 

■ Easy to Use Compiler Options 

■ Complete User Documentation 

■ Global Code Optimization 

m Optional Register Allocation 
Via Coloring 

■ ROMable and Reentrant Code 
9 Comprehensive Royalty Free 

Run-time Library 
• Floating Point Library Routines 
9 Intermix MCC68K C with 
ASM68K Assembly Language or 
Microtec PASS8K Pascal 

■ Optional Assembly Language 
Listing Intermixed with MCC88K 
C Source Line Number 

■ Symbolic Debug Capability 


The Microtec MCC68K C Cross Compiler 
is a complete implementation of the 
‘C’ programming language as de¬ 
fined in The C Programming 
Language by Kernighan and 
Ritchie with extensions. 

MCC68K emits highly optimized 
assembly language code for 
the Microtec ASM68K 
Motorola compatible 
assembled 

The Microtec MCC68K 
package includes the 
compiler, relocatable 
macroassembler, 
linking loader, 
run-time li¬ 
brary, and 
compre¬ 
hensive 
user's 
guide. 


Host computers include: DEC VAX, DG MV- 
Series, Apollo, IBM PC and PC-compatibles.. 

We re Functional and Fast and Serious 
about our products. We’ve been providing 
flexible and economical solutions for soft- 


Beginning with product concept, through 
development, quality assurance, andpost¬ 
sales support - Quality, Compatibility 
and Service are the differences which set 


If you’re a serious software developer, shop¬ 
ping for softwai'e development tools, call or 
write today for more information: 

800-S51-5554, 

In C4 ca»^40S,l 733-2M9. 


3930 Freedom Circle, Suite 101, Santa Clara, CA 95054 
Mailing Address; P.O. Box 60337, Sunnyvale, CA 94088 
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END-TO-END 


A successful extraction then leads 
to the successive messages allocating 
model, building model, building maps, 
ordering routes, and the chosen display 
screen. Again, the process continues 
only if fatal errors are not encountered. 
If an error is encountered, the chances 
are good that the user will be prepared 
to handle it. The P-CAD documentation 
includes some 65 pages of error mes¬ 
sages, covering 136 categories, with 
86 fatal and 24 system errors that say 
simply, “Call P-CAD.” 

Once PC-ROUTE progresses to 
routing, the probability of an abort due 
to error is substantially reduced. The 
route status screen provides good infor¬ 
mation, informing the user of the total 
layer pairs, the passes for each layer 
pair, and the total subnets to be routed. 
It provides the elapsed time, the num¬ 
ber of subnets that have been routed, 
and the percentage of routed subnets. 
The display lists the current layer pair, 
pass, and subnet route being attempted. 
The graphic display of the route, with 
its wavefront option adds a proportion¬ 
ate amount of time to the router per¬ 
formance. After the router has at¬ 
tempted to route the unrouted subnets, 
it seeks to minimize vias, a marginal ef¬ 
fort, but it does help—‘this is not a “rip- 
up-and-retry” router. 

When the route is complete or is 
aborted by the user, PC-ROUTE extracts 
the data from the route and creates the 
output database. This creation also adds 
a layer (called $CONT) or updates 
$CONT if it has already been created. 
This layer contains the ratsnests of any 
nets that failed to connect. Then the 
main menu is called. 

PC-ROUTE cannot be confined to 
route the nets in a certain area, as some 
autorouters permit. The BARALL layer 
and net rules could force some such 
control, but this is not the best way to 
accomplish the job. For testing, several 
PCBs in the 60- to 75-chip range were 
routed using PC-ROUTE. Each PCB was 
tried multiple times with various strate¬ 
gies. The router easily completed more 
than 85 percent of the routes on one 
track designs. It completed more than 
97 percent on a two-track version, hav¬ 
ing been stopped only by a lack of suffi¬ 
cient available memory from possibly 
achieving a 100-percent route. 

The bottom line is that PC-ROUTE 
can perform usable routes. Considering 
that it is a “first cut” router on a PC, the 
power of this tool is noteworthy. It 
works with digital designs, especially 
smaller designs within the scope of 
PCB-3. It also can succeed with well- 
placed analog designs. Both PC-PLACE 


and PC-ROUTE, however, require signif¬ 
icant improvement in their documenta¬ 
tion to really unleash their power. 

END TO END 

PCB-3 is an end-to-end system in a lim¬ 
ited sense—limited in that it requires 
the user to intervene with non-P-CAD 
tools, or extra design efforts in areas 
that should be automated for error-free 
results. These limitations include true 
GND and PWR plane support, incom¬ 
plete reference designator support, in¬ 
complete power and ground support in 
digital schematic libraries, special re¬ 
quirements for modification of the back 
annotation files, incomplete graphics, 
the lack of direct Gerber support, and 
inadequate analog support in placement 
and autorouting. Without the interven- 

I n the final analysis, PCB-3 
1.3 is a fairly mature prod¬ 
uct for a first-generation 
end-to-end electronic CAD 
system that works on a PC. 


tion to add necessary changes, it is easy 
to lose the continuity required of true 
end-to-end CAD. The documentation, 
consisting of manuals and charts, exam¬ 
ples and lessons, is not up to the cali¬ 
ber of a mature product. The inability 
to view Gerber data before committing 
to plot it on film is a particularly unfor¬ 
tunate omission since the film cycle is 
not usually controlled by the user. 

Some of the shortcomings of PCB- 
3, such as the inability to view part attri¬ 
butes, can be overcome with the use of 
P-CAD’s PDIF product, available at an 
additional cost. However, the introduc¬ 
tion of yet another module into the de¬ 
sign cycle may be adding complications 
to a product that is already intricate. 

The security device is a great in¬ 
convenience. It is attached to one of the 
serial ports, but the device is not always 
transparent to other applications. Some¬ 
times this can be cured by removing 
the power supply cable and reinserting 
it. (In a few test instances, even a third 
security device supplied by P-CAD 
would not allow any other application 
to run at all.) It is unsatisfactory to have 
a copy-protection device so intrusive as 
to require the disconnection of cables 
on the back of the unit so that the com¬ 
puter can be used for other purposes. 


PCB-3 is not cheap—about $15,000 
before the cost of libraries and mainte¬ 
nance is added in. Some other systems 
cost the same or more. But a very capa¬ 
ble crop of under-$2,500 systems is 
waiting in the wings; of course, they 
will have to mature, but it may be just a 
matter of time until they catch this 
product. Another aspect to consider is 
that maintenance and support should 
be included. The P-CAD standard war¬ 
ranty of 90 days includes free updates 
during that period. For a software prod¬ 
uct of such complexity, a minimum of 
two years should be the rule, five years 
if the company really believes in the 
product. P-CAD sells a maintenance 
agreement with the system. Without a 
corporate discount, the maintenance 
cost will be about 12 percent of the sys¬ 
tem cost per year. A maintenance agree¬ 
ment buys priority, high-level BBS ac¬ 
cess, discounts, and updates during the 
period. Considering the claims of soft¬ 
ware performance and quality, the sup¬ 
posed ease of operation, and that PCB-3 
is still evolving to meet P-CAD prom¬ 
ises, this is a usurious charge. 

The training that should be free for 
such an investment instead costs $2,100 
per user (plus hotel and airfare) and 
takes eight days. The classes are taught 
at the P-CAD offices, and include in¬ 
struction on all PCB-3 programs. 

P-CAD also needs some improve¬ 
ment in providing good maintenance to 
purchasers—not in handling customer 
inquiries or problems, but in notifying 
users when a program bug is discov¬ 
ered. The bugs are not listed on the 
user BBS. It would seem that $15,000 
should be enough to ensure prompt 
notification of such problems. 

Granted, P-CAD has invested a 
great deal of time and effort into this 
product, having spawned many unique 
and effective capabilities. The package 
has a lot of CAD ability, and it has main¬ 
tained its integrated approach through¬ 
out its development to date. In the final 
analysis, PCB-3 release 1.3 is a fairly 
mature product for a first-generation 
end-to-end, electronic CAD system that 
performs on a PC. IflimiTmi^l 

PCB-3 1.3: $14,950 
Personal CAD Systems, Inc. 

1290 Parkmoor Avenue 
San Jose, CA 95126 
408/971-1300 

CIRCLE 341 ON READER SERVICE CARD 


Richard Angell is the president of Richard 
Angell Consultants, a firm that specializes in 
microcomputer CAD applications, opera¬ 
tions, and management. 
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CUSTOM DESIGNED 
REPRINTS 


When your product or company is 
covered by this magazine, you can order 
custom designed reprints* for use in pro¬ 
motional mailings, sales kits, press releases 
and point-of- purchase displays. 

For more information on how you can 
take advantage of this wonderful promo¬ 
tional opportunity, call or write: 

Jennifer Locke— Reprints Manager, 
Ziff-Davis Publishing Company, 

One Park Avenue, New York, NY 10016 
212-503-5447. 


* Minimum quantity—500 reprints. 


VT100/VT52 & Tektronix™ 
4010/4014 Terminal Emulator 

Excellent emulation and the features you want: 


m 
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■» use 4096 x 3120 resolution 

* zoom, pan, and window plots 

* high resolution printer dumps 

* choose text and plot color 

* transfer files with 
XMODEM and Kermit protocols 

■* scroll last 4 pages of text 

* 132 column VT100 capability 


18 User-definable keys 
capture plots and text on disk 
full or half duplex 
access to DOS commands 
all VT100 keypad commands 
command line editing 
fast direct screen access 
password security 


VTEK makes your PC better than a terminal 
$150 from Scientific Endeavors 


Publication Quality Graphics for 
Scientific and Technical Applications 
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» multiple levels of |J{g® r scripts 

> 4096 x 3120 resolution 

> zoom, pan, window plots 
» multiple plots on a page 

* high resolution printer 
dumps, full or half page 

* plotter support in COLOR 


-+ linear, log, & polar plots 
-»• bar charts & Smith charts 
-* contour plots with labels 
3-D curves, 3-D surfaces 
with hidden line removal 
-> 4 curve types, 8 markers 
-» 14 fonts, font editor 
16 color plots on EGA, Sigma, TeleVideo & Tecmar boards 

Over 100 routines can be called by your 
C program. $350. Demo $8. 

SOURCE INCLUDED for private use only. 

For DeSmet, 086, Aztec, Lattice, and Microsoft C compilers. 

Scientific Endeavors 

Route 4, Box 79; Kingston, TN 37763 
[615] 376-4146 

For 256k IBM and Corona PCs, DOS 2.xx,3.xx 
Epson, Okidata, Toshiba, C. Itoh printers. 
Hewlett Packard, Houston, Sweet-P plotters. 
Corona Laser printer. IBM, IBM EGA, Sigma, 
TeleVideo, Tecmar, Hercules, Corona graphics. 
A compatible assembler is required. 

THIS AD WAS MADE USING Graphic™ 



DECEMBER 1986 
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FILEMOVER 

\y^>y California Jack Cassidy 
$59.95 (ibm PC,XT, AT or cloiTe,256Kmin.) 
Not copy-protected, includes Source Code 

F ILEMOVER™ is perfect for Copying 
or Moving all types of files from disk 
to disk (or directory to directory). 
Reorganize your disk library and make back¬ 
ups without hassle. FileMover is easy to use 
and menu driven. Hard disk compatible too. 
Subdirectory structure is preserved when 
files are copied. And, if your destination disk 
fills up, you can continue on another disk. 
FILE SORTER: Automatically alphabet¬ 
ize directories by file name and/or extension. 
Transfer files to other disks in any order . 
FILE DISGUISER: Hide/unhide files so 
only you know they exist. Alter file names, 
dates and times. Convert files to Read-Only 
status. Inspect files in Hex-Ascii format... 

QUICKSORT: DOS's sorter is extremely 
s-l-o-w on anything but small jobs. File- 
Mover's sorter is one of the fastest anywhere! 

Bonus-FOREVER 
FILE DELETER 

Did you know that files you have "deleted" 
often stay on your disks, just waiting for 
someone to snoop through or undelete? File- 
Mover's Super-Deleter totally ZEROES OUT 
unwanted files so they don't exist. Period. 

Free Turbo Command Chart 

All of those Turbo Pascal™ functions and 
procedures on one chart that always stays in 
front o^you. A great PC programming tool. 

INIPIXdisk#2 

200 New Graphics for 
IBM PRINT SHOP™. . . $34.95 





/MICROSOFTTOSR^J 


3990 Old Town Ave. / San Diego, CA 92110 
619-296-6400 

Products available at Software Stores: or by mail: 
Order Toll Free (Mon.-Fri., 9am-4pm Pacific Coast time) 
1 - 800 - 345-1750 (Calif: 1-800-992-4022) 
Add $2.50 shipping ($5.00 overseas), $3 COD, 6% if Calif. 
All items in stock and shipped immediately. 
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The 3-in-l applications development 


Presenting the first database applications 
development tool that delivers the prom¬ 
ises of 4th-generation languages on 
the microcomputer. Now you can 
develop business applications 
with a richness of features, 
__ the high-standards of 

performance, the ease- 
of-use, and the maintaina¬ 
bility that you demand. 

It’s SIMPLE Software. 

SIMPLE delivers the new absolute 
“best balance” of power and ease-of-use 
for everyone from users frustrated with the 
complexities of so-called powerful command 
languages to computer professionals harried by 
time-consuming procedural development 
techniques. 

SIMPLER THAN EVER BEFORE. 



You can jump right in at virtually any level of 
experience and unleash the full processing power 
of the PC easier than ever imagined. 

SIMPLE has a totally non-procedural way of 
doing things that literally flattens-out the learning 
curve. Its unique and innovative user-interface 
makes you more productive from the word “go.” 
You can automate everyday business tasks or pro¬ 
totype new applications without ever having to 
write a single line of procedural code. 

If you are an experienced programmer, SIM¬ 
PLE takes you farther faster. SIMPLE allows you to 
apply your skill and experience to achieve higher 
levels of productivity. And if you are developing 
mainframe applications, SIMPLE is the perfect 
prototyping tool. It combines ease-of-use, speed, 
and high-quality system documentation for your 
applications development on large systems. 


YOU GET 3-IN-l._ 

SIMPLE stands for SYSTEM IMPLEMENTATION by 
EXAMPLE.™ It’s an easy-to-use applications de¬ 
sign tool, a powerful relational database man¬ 
ager, and a non-procedural, full-featured 
applications generator. 

1. It’s a Design Tool. 

SIMPLE allows you to quickly prototype applica¬ 
tions on the microcomputer. You can sit right 
down and draw, edit, and specify, processing logic 
with a few key-strokes. 

SIMPLE’s unique human engineering aids you 
in the process of structured design by organizing 
your development efforts in a building-block fash¬ 
ion. For less experienced developers, this built-in 
process literally guides you through the entire 
applications development process. This same 
structure enables experienced developers to move 
quickly and easily from task to task. 

2. It’s a Relational Database Manager. 

SIMPLE offers exceptional speed performance be¬ 
cause it is written in Assembler and incorporates a 
highly-optimized B-tree data access method that 
eliminates record sorting. 

SIMPLE uses a dynamic single-record index. 
You can have an unlimited number of indices in 
any record. Each index may be either a single or 
concatenated key. SIMPLE’s efficient, automatic 
up-date indexing schema optimizes record retriev¬ 
al and minimizes development efforts. 

SIMPLE’s relational joins are easy to construct 
and the most efficient to process. Rather than a 
physical view, you get a logical view without the 
need to create an additional physical file at any 
time. Joins are accomplished dynamically at time 
of processing and support one-to-many and 
many-to-many relationships. 


With SIMPLE, database management becomes 
more than just a question of “how many” files or 
“how many” fields, but a question of “how much 
more” you can do, and “how easily” you can do it. 

3. It’s an Applications Generator. 

It is the most practically functional applications 
generator on the market today. SIMPLE is a com¬ 
pletely non-procedural applications generator, 
never forcing you back to procedural methods, let¬ 
ting you accomplish even the most complex data- 
based applications in the most easy-to-use-and- 
understand fashion. 

A SINGLE, VISUAL 4GL LANGUAGE._ 

Uniquely, every step in program development from 
input screens, to reports, to complex processing 
logic is accomplished in SIMPLE’s three all-visual 
worksheets. It is fully non-procedural and totally 
picture-oriented. Design right on the screen, and 
SIMPLE’s built-in pattern-recognition logic auto¬ 
matically generates all the application code for 
you. You never have to leave SIMPLE’s 4GL non¬ 
procedural technique. SIMPLE creates solutions 
right in front of your eyes making it a picture-per¬ 
fect application development environment. 
POWERFUL & EASY-TO-LEARN WORKSHEETS. 

Now, here’s how to turn “do-it-tomorrow” back¬ 
logs into “done-yesterday” working programs. 

SIMPLE provides three worksheets—a File 
Worksheet, Specify Worksheet and Design Work¬ 
sheet. Developing a program in SIMPLE requires 
you only to define a file; SIMPLE creates the basic 
program for you. You can enhance the program 
on SIMPLE’s Design and Specify Worksheets. 

In the Design Worksheet, you simply paint or 
draw an example of the input screen or report you 
want. The Design screen may be painted exactly 
the way you want it using SIMPLE’s built-in editor. 


IBM PC is a trademark of International Business Machines. System Implementation by Example is a trademark of Software Merchants Unlimited. 






tool for every Tom, Dick and Harriett 



For Example, Company Managers like Tom, Head 
of Customer Support for a Chain of Retail Outlets, 
easily develop customized applications. SIMPLE 
lets Tom develop a Branch Reporting System 
which reports information from support service 
calls. Tom wants a system which validates certain 
information and provides a customer history to 
improve the branch’s support capabilities. With 
SIMPLE’s Specify Worksheet on screen, Tom simply 
joins data from four different files and establishes 
their relationship. This enables the user to pull-up 
call classifications, also verify if the caller has been 
called on before. 


For Example, Information Center Staff Members 
like Dick, who works for a major Computer Hard¬ 
ware Manufacturer, develop new microcomputer 
applications systems with SIMPLE. Dick is working 
with the Director of Marketing on a lead-tracking 
system. Today, they’re reviewing the data entry 
screens developed with SIMPLE. Dick sits down to 
review the main data entry screen which shows 
the prospect demographic information, the media 
source and date from which the lead was generated, 
and the fulfillment literature to be sent. 


For Example, System Analysts/Programmers like 
Harriett easily prototype design changes, inter¬ 
acting directly with department heads. Harriett 
has completed the prototyping with the help of 
SIMPLE of some previously requested changes in 
a large Insurance Company’s Mainframe Payables 
System. She has built a test database with data im¬ 
ported from the mainframe and is going to review 
a check-ledger report in the Controller’s office on 
her portable computer. Harriett shows the Control¬ 
ler exactly how the new system gives a report of 
all checks issued. 


The full-screen editor offers a wide range of capa¬ 
bilities to aid you—including the ability to delete 
or insert a character or an entire line, move or 
copy blocks of information, lasso text or variables 
to move around the screen and window to other 
worksheets in one or two keystrokes. 

Your design worksheet invokes powerful specifi¬ 
cation macros that provide your application user 
with a richness of features and functionality that 
you demand from a development tool. Pop-up a 
window and browse through another file, inter¬ 
rupt data entry to perform another program, 
provide context-sensitive help, and perform 
conditional processing based on the user’s input. 

SIMPLE’s sophisticated, built-in pattern-recog¬ 
nition logic automatically creates your program. 

In the Specify Worksheet, you implement your 
processing logic. No longer do you have to fall 
back to procedural programming to get the proc¬ 


essing power you need. Range checking and data 
validation are easily implemented, visually. Con¬ 
ditional processing statements are quickly set up. 
Arithmetic operators, date operators, and a full set 
of string functions are available. You specify an 
example of how you want your data processed, and 
SIMPLE creates the program. 

POWERFUL & EASY-TO-WORK-WITH MENUS. 

SIMPLE gives you unlimited design flexibility in 
“point-and-shoot menu” creation. You have the 
total freedom to build menus before, during or 
after development, unmatched in other systems. 

SIMPLE, SIMPLER, SIMPLEST._ 

The SIMPLE software package—with SIMPLE’s 
Program Disk, Help Disk with an on-line tutorial, 
and easy reference User’s Manual—is available 
for $395.00. It has a 30-day money-back guaran¬ 
tee and includes 90 days of the most user-friendly 
tech-support you’ll find in the industry. 


Ask for SIMPLE at your computer dealer. Or call 
us direct for the dealer nearest you and a full¬ 
functioning SIMPLE demo package with a Quick- 
Start manual for only $9 95* Call 800-874-6753, 
in California 800-826-3069- 

"Includes shipping and handling. California residents add salts tax. 


SYSTEM IMPLEMENTATION BY EXAMPLE™ 

Published by Software Merchants Unlimited 

Software Merchants Unlimited 
2252 Fillmore Street, Suite 401 
San Francisco, California 94115 
415-567-5071 

CALL TODAY 800-8 SIMPLE 


SIMPLE 
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PROFESSIONAL INDUSTRIAL COMPUTERS 
LOW PRICED YET HIGH RELIABLE 


100% IBM compatible, Phoenix Bios 


Technical Data : Professional 286-10 
Intel 80286 Microprocessor 8/10 MHZ 

• Math coprocessor (80287) 

• Seven channel DMA 

• 16 level interrupt 

• System clock 

• Three programmable timers 

• 64 kB ROM 

• One MB RAM on board 

• CMOS RAM for system configeration 

• Real time clock 

• Battery backup for CMOSRAM 

• Eight slots 

• Two parallel printerports 

• One serial port 

• Floppy drive 1.2 MB 

• Rugged hard disk drive 20 MB/30MB 

• Enhanced graphics adapter 720 x 350/16 (64) colors 

• EGA compatible high resolution monitor 

• Membrane type keyboard IBM-AT compatible, 98 keys 







• Without floppy drive 

• With two floppy drives 

• 3.5 inch disk drives available 

• uninterruptable power supply 

• Bubble memory 

• Custom designed hardware add ons 

• Special analog preamplifiers 

• Power amplifier outputs 

• Telephone modem for service 

• LAN’s available 

• Air conditioning 


Runs with MS-DOS 3.1 or higher and can handle all software products available for PC/AT systems 


• Energy Management 

• Laboratory automation 

• Pressure Measurement 

• Flow Measurement 

• Level monitoring and control 

• Product testing 

• Data logging 

» Process Control 

• Servocontrol 

• Robotics 

• Chromatography 

• Signal Analysis 

• FFT 

• Vibration Analysis 

• Transient Analysis 

• Your special application 


12-bit to 14-bit AD/DA cards designed for industrial applications with 1/0 lines, 
frequency counters and individual preamplifiers per channel are available. 

KORROS-DATA delivers turnkey projects 
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PROGRAMMING PRACTICES 


MARSHALL BRAIN 


Jump Searching Linked Lists 

A method of jump searching allows programmers to create large, 
doubly linked lists in Pascal and perform rapid searches. 



W hen using dynamic variables to 
store sorted data, programmers of¬ 
ten are faced with the dilemma of se¬ 
lecting an efficient storage and search 
process. They usually arrange the data 
items in a doubly linked list, because 
the code to add or delete items in a 
linked list is simple and fast. Unfortu¬ 
nately, search times for very large lists 
can become immense and impractical. 

When fast searching is needed, 
programmers frequently choose a B- 
tree structure. Search times for even the 
largest tree are short, but the code re¬ 
quired to manage insertion and dele¬ 
tion in a tree is bulkier and more diffi¬ 
cult to code than that of a linked list. If 
many insertions and deletions are nec¬ 
essary, the tree becomes unbalanced 
and search times increase. The time and 
space needed to balance a tree often 
negate any speed-up in searching times, 
thus making trees unsuitable when 
large numbers of inserts and deletes 
are taking place. 

A solution called jump searching 
can be used with any doubly linked list 
that contains sorted data. The perform¬ 
ance of jump searching falls between 
that of sequential searching of simple 
linked lists and searching of trees. The 
benchmark results summarized in table 
1 show jump searching to be an aver¬ 
age of 40 times faster than a sequential 
search of a 10,000-element linked list. 
The set-up time for jump searching is 
very short, giving it an edge over trees 
for lists that are updated frequently. 

The theory behind jump searching 
is simple. Imagine a 10-page list of 
sorted names. A purely sequential 
search of this list starts at the first name 
and then looks at each name on the list 
one after another. The search ends 
when the desired name is found, or 
when the search goes beyond the name 
in alphabetical order. 

Most people do not search this 
way, however. They usually look at the 
first name on each page, jumping from 


page to page until they pass the name 
they are looking for. Then they back up 
to the previous page and scan down to 
find the desired name. 

Jump searching works in just the 
same way. A linked list of jump nodes is 
created with each node acting as an 
imaginary top of a page. For maximum 
efficiency in a doubly linked list of n 
items, sqrt(n) pages or jump nodes 
should be created, each holding sqrt(n) 
separate items of the list. If n= 10,000, 
there should be 100 nodes with 100 
items between each node. A coarse 
search can be done by jumping from 
node to node, just as a person goes 
from page to page. Once the closest 
node is found, a fine search can be per¬ 
formed on individual data items—at 
most sqrt(n) of them. 

Listing 1 demonstrates the code 
needed to implement jump searching. 
The program is comprised of three 
steps. First, a standard-sorted, doubly 
linked list is created. The jump nodes 
are then created so that jump searching 
can be used. Each node consists of a 
pointer to an actual data item in the list, 
as well as a pointer to the next jump 
node. This structure is illustrated for a 
16-item doubly linked list (figure 1). 

Once the nodes are created, the 
list can be jump searched. A coarse 
search moves from jump node to jump 


node, examining the data pointed to by 
the data pointer in each jump node. 

This is done until a jump node is found 
that points to a data item greater than 
or equal to the item to be found 
(equivalent to being one page beyond 
the desired item). A fine search then 
moves backwards through the actual 
data items, examining each list element 
in the normal manner until a match is 
found, or until the search data is discov¬ 
ered to be greater than the list data at 
the search point. 

Once a set of jump nodes has been 
created, the linked list may be manipu¬ 
lated normally. Insertions are done just 
as in any doubly linked list. As the list is 
subjected to more and more insertions 
and deletions, however, the distance be¬ 
tween jump nodes will become unequal 
and search efficiency for the larger re¬ 
gions between nodes will suffer. This is 
equivalent to the problem of an unbal¬ 
anced tree and is remedied in similar 
fashion—by disposing of the list of 
jump nodes and generating it anew. As 
shown in table 1, the amount of time 
needed for this balancing is quite low. 

Deletions are only slightly more 
complicated. No jump node should 
point to a specific data item that is be¬ 
ing deleted. If it does, the data pointer 
in the jump node should be moved to 
an adjacent data item. 
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Can a small 
company with 
some exciting 
solutions for 
micro-mainframe 
communications 
take on a giant 
corporation like 
IBM and win? 

Of course not. We’d be crazy to 
even try. IBM® is the standard. And 
it’s becoming more so every day. 
That’s why our powerful 3270-PC® 
Emulator is true blue. And that’s 
why our emulator is the only system 
available that is compatible 
with IBM’s 3278/79® Emulation 
Adapter. 

Attachmate is IBM compatible 
and we plan to stay that way. But 
compatibility doesn’t mean that we 
can’t improve on a good idea. That’s 
why our emulator does a few things 
that the industry standard doesn’t do. 

Our 3-N-l™ Adapter is IBM and 
IRMA compatible. It also gives you 
multiple sessions, windows, file 
transfer, graphics and IBM-standard 
API. And with Attachmate, you can 
mix coax, remote SDLC, and LAN 
workstations in the same network 
and make it work. 

There are some other things 
that we do to give you more than 
IBM. You can find them out by 
asking for our free Quick Reference 
Guide for Micro-Mainframe 
Communications —complete with 
a chart comparing IBM, IRMA, 
and Attachmate. 

1-800-426-6283 



Micro-Mainframe Technology: 

We put our heart in it! 

Attachmate Corporation 
3241 118th S.E. 

Bellevue, WA 98005 
(206) 644-4010 

Copyright ® 1986, Attachmate Corporation. 3-N-l is a trademark of 
Attachmate Corporation. IRMA is a registered trademark of Digital 
Communications Associates, Inc. IBM, 3270-PC, and 3278/79 are registered 
trademarks of International Business Machines Corporation. 
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The jump nodes are in a separate list of pointers linked into the doubly linked list 
of data to be searched. Efficiency is highest when the distance between the jump 
nodes is identical and equal to the square root of the number of items in the list. 


TABLE 1: jump Search Benchmarks 


NUMBER OF 
ELEMENTS 

SEQUENTIAL 
SEARCH TIME 

JUMP NODE 
SET-UP TIME 

JUMP SEARCH 
TIME 

SPEED-UP 

FACTOR 

100 

,11 

.05 

.05 

2.2 

500 

1.43 

.11 

.22 

6.5 

1,000 

5.55 

.17 

.44 

12.6 

5,000 

138.20 

.55 

4.89 

28.2 

10,000 

552.86 

.93 

13.74 

40.2 

13,000 

929.56 

1.15 

20.16 

46.1 

All times are in seconds. Tests run on an IBM PC with 640KB of RAM. 



The time required to create the linked list of jump nodes (equivalent to rebalanc¬ 
ing a B-tree) is negligible compared to the time required to perform the search, 
and could conceivably be performed before every search of a large list. 


A jump search on a list of 10,000 
elements would take, on the average, 
100/2 = 50 examinations using jump 
nodes and then another 50 examina¬ 
tions of actual data items, for an average 
of 100 examinations. A purely sequen¬ 
tial search would take an average of 
10,000/2=5,000 examinations to find 
any data item. A balanced binary tree 
would take log 2 ( 10,000), or approxi¬ 
mately 14 examinations. The balancing 
time for very large trees can be quite 
long, however, and when trees are 
modified frequently, they become un¬ 
balanced very quickly. 

Table 1 shows benchmarks com¬ 
paring sequential-searching times with 
jump-searching times for variously sized 
lists. The table was created using the 
code in listing 1. This code creates a 


doubly linked list; each element in the 
list contains an integer. The integers 
start at 1 and increase by 1 to the total 
number of elements on the list. This 
doubly linked list is then searched, 
looking for every 11th item. For exam¬ 
ple, in the case of a 100-element list, 

100 elements are created, each sequen¬ 
tially containing the numbers between 1 
and 100. The program then searches for 
the numbers 1,12,23,... 100. The tim¬ 
ings indicated that for large lists, jump 
searching is a significant improvement 
over sequential searching and close 
enough to B-tree searching to be 
worthy of consideration. GS5I16 


Marshall Brain, a graduate student in com¬ 
puter studies, is an instructor at North Caro¬ 
lina State University in Raleigh. 
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Introducing 
The Most Important 
Programming Development 
Since The Introduction Of C: 



ADVANTAGE C+ + 


Exclusively From LIFEBOAT For PCI MS-DOS 


Finally there's a programming language that 
enhances C, instead of making it obsolete! 
ADVANTAGE C + +, developed by AT&T, is a major 
programming breakthrough. By introducing the 
concept of classes, it enables C programmers to 
use object-oriented programming methods. 
ADVANTAGE C + + gives you greater efficiency, 
flexibility and reliability than ever before—and 
allows you to more productively build large and 
sophisticated applications. 

ADVANTAGE C++ All The Benefits 
Of C Without Its Limitations! 

• Opens the door to object-oriented program¬ 
ming. 

• Allows programs with greater resilience and 
fewer bugs. 

• Lets you write reliable, reusable code that is 
easierto understand. 

• Has many enhancements over C, yet maintains 
full compatibility with existing C programs. 

Advantages Only ADVANTAGE C+ + 
Can Give You: 

• Operator Overloading—Allows simple, reliable 
user-designed types. 

• Function Name Overloading—Simplifies 
function names and argument lists. 

• Guaranteed Programmed Initialization—En¬ 
sures automatic initialization of all data objects 
before their use. 

• Guaranteed Programmed Type Conversion— 
Ensures consistent conversions from one user- 
designed type to another. 

• Optional Strong Type Checking—Weeds out 
type mismatches at compile time. 


• Classes—Similar to structures; provide syntax 
for user-designed data types and encapsulation of 
access functions with data objects. 

• Data Abstraction—Makes code easily reusable 
and more resilient. 

• Data Hiding — Improves software reliability. 

• Inheritance—Enables generic code written for 
more abstract types such as 'list' or 'windows' to be 
used by more specific types. 

• Constant Data Types—Prevent inadvertent 
alteration of fixed values, such as hardware 
addresses. 

• Reference Data Types—Improve the efficiency 
of argument passing. 

• Inline Functions—Remove the overhead of 
calling external functions. 

• Heap Management—Simplifies the use of 
dynamic memory. 

Why be limited to just C...when you can have all 
these pluses! ADVANTAGE C + + includes libraries 
for stream I/O and complex math—and versions 
are now available for Lattice C and Microsoft C. Call 
today to order or to obtain a complete technical 
specification sheet: 

1 - 800 - 847-7078 

In NY: 914-332-1875 

I HXDnAT 



The Full-Service Source for Programming Software. 
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Some of the ldir+ Faces 


The NEW STANDARD in the World of DOS "Shells" 


FILE MANAGEMENT - "Power Beyond DOS" 
ldir+ is the most powerful and flexible DOS utility available. 
Without customizing it at all, it gives you a set of tools that 
enable you to organize and manage your directories and files, 
beyond the limitations of DOS and other system utilities. 

Its functions include all the necessary "standard" commands for 
copying, erasing, moving, renaming, viewing, editing, locating... 
files. ldir+ also includes a Directory Tree making it easy to 
change, create or remove directories. 

Regain wasted space by deleting ALL your BAK files in a single 
operation, or by finding and erasing duplicate copies of files 
in different directories. Back up and Restore directories by 
selecting them from the Directory Tree. The list goes on... 

The "Faces" of ldir+ gives you eight instantly available screens 
to display the information the way YOU want it. They range from 
the simple Menu Only Face, to the powerful Global Directory Face. 


MENUING System - "Have it YOUR Way" 
ldir+’s Menuing system enables you to customize YOUR system 
to suit your needs and applications. If you’re a "power" user, the 
Menuing System Command Language, nicknamed MuSCLe, gives 
you the ability to program more powerful commands. (MuSCLe 
and its compiler are available for a nominal charge.) 


VIEW / EDITOR - "Next Best Thing to a Word Processor" 
ldir+’s powerful View / Editor enables you to view and / or edit 
files in ASCII, Extended ASCII and HEX modes. It includes block 
operations, string search capability variable speed bi-directional 
auto-scrolling, print options and more. 


UNIQUE - "Customized Directory Displays" 

The most unique thing about ldir+ is its Directory Personality 
feature. Typically, directories include files that you don’t need or 
want to see. The solution - Customize each of your directories with 
a Personality to show only the files you want, in the order that you 
want them and within a specified date range. Needless to say, these 
can easily be changed or disabled as the situation requires. 


HELP System - "Making it All Easy" 

Not only does ldir+ provide instant access to context related and 
general system Help for all its commands, it also gives you the 
ability to develop your own comprehensive and instanly available 
Help for any commands that you create, using the Menuing System. 

All this in one integrated package, ldir+. 


SPECIAL INTRODUCTORY OFFER $89.00 + $5.00 shipping 
Order before November 30, 1986 - Regular price $119.00 

Dealer & Corporate Evaluation units available on written request. 
For more information, call (208) 342-5849 or write Bourbaki, Inc. 
P.0 Box 2867 Boise, ID 83701 



Menu Only Face 




Two Menu Face 



IttriwTc | ]Ejctj"TI m" | | Bate | Tine |Attr 

■ iin.tM 



C:\BATABASE 

CUST BAX Sep 28, 1985 09:50am A 

IIWTRV BAX RBI Jan 01, 1980 00:16am A 

SALES BAX ISBW Hay 15, 1986 01:00pm A 

C:\U0RBPR0C 

COM TRAC! BAX Aug 28, 1985 02:llpn 

HQ10 BAX Jan 01, 1980 08:16am A 

PRICELST BAX Bee 27, 1985 11:42am A 

C:\U0RBPR0C\PERS0NAL 

BAB BAX Jan 01, 1980 00:16am A 

JOHN BAX BSH* Jan 01, 1980 00:16am A 

PROJECT BAX Eg® Jan 01,’ 1980 00:16am A 

VACATION BAX IBBi Nov 19, 1985 02:44am A 

iiinr?riT^igffTy.!?iriidK-iyisa 

jBisplay C: 



|n|Compose II Copy || Hove | Rename HRdir ft| Locate |fi leHgt2||| 

-u-...::, .Z/Zgg ' 


Global Directory Face 
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Get the 


LISTING 1: JUMPSRCH.PAS 

program Jump_search; 

{$u-,r-,k+,c-} 

{ Marshall Brain July 17, 1986 

This program implements the Jump Search algorithm.} 

type 

num_pntr= A data_rec; 
j ump_pnt r= A j ump_rec; 

{typical data record - forward and backward pointers and data} 
data_rec=record 

nextpntr,prevpntr : num_pntr; 
num : integer; 
end; 

{A Jump Node consists of a single link forward and a 
pointer to a specific data item.} 
j ump_rec=record 
nextjump:jump_pntr; 
data_pntr:num_pnt r; 
end; 

var 

tempdata,firstdata,lastdata:num_pntr; 
t empj ump,first jump,las t j ump:j ump_pnt r; 
prevtimecx,prevtimedx,timedx,timecx:integer; 
list_size:integer; 
time:real; 

procedure fill_data_list; 

Ccreates a double linked list of list_size elements on the 
heap. Each record on the heap contains 2 pointers and the 
"data", it this case a single integer.} 
var x:integer; 

procedure append_to_list; 

{appends the next data record to the end of the list. In a normal 
program this would be replaced by insertion and deletion 
routines for the linked list.} 
begin 

{if no records in list, then make current record the first.} 
if firstdata=nil then 
beg i n 

firstdata:=tempdata; 
lastdata:=tempdata; 
tempdata A .nextpntr:=nil; 
tempdata A .prevpntr:=ni l; 
end 

{otherwise append to end of list.} 

else 

beg i n 

lastdata A .nextpntr:=tempdata; 
tempdata A .nextpntr:=ni l; 
tempdata A .prevpnt r: = lastdata; 
lastdata:=tempdata; 
end; 
end; 

begin {fill_data_list} 

firstdata:=nil;lastdata:=ni l; 

{This demo uses simple data in the linked list - a set of 
consecutive integers. Note that list MUST be sorted to use 
the jumping technique.} 
for x:=1 to list_size do 
beg i n 

new(tempdata) ; 
tempdata A .num:=x; 
append_to_list; 
end; 
end; 

procedure create_jump_list; 

{Given a sorted linked list, this routine will create a balanced 


fastest 

PC 

accelerator 
board 
in the world 

FAST IS BEST 

Independent tests of major computers proved that the new 
STD PC-286 I6-MHz accelerator board's Dhrystone benchmark 
numbers were astonishing! 

YOU CAN ALWAYS JUDGE A PRODUCT BY 
THE COMPANY IT KEEPS 

ESTIMATED 


HARDWARE 

DHRYSTONE 

PRICE 

PC-286 16-MHz 
MSDOS 3.0 

3,571 

$2,995 

IBM 4341-11 

VM/SP3 

WATERLOO Cl.2 

3,333 

$200,000 + 

VAX 11/785 

UNIX 4.3 bsd 

2,135 

$200,000 + 

APOLLO DN 660 

AEGIS SR9/IX 3.12 

1,666 

$52,000 + 

IBM PC/AT 

80286 6-MHz 

MSDOS 3.0 

1,250 

$5,295 


Dhrystone : A set of benchmark tests used to compare the speed of different computers. The 
Dhrystone Benchmark program is available on disk in ADA, PASCAL and C. TkIBM PC/ 
XTwhich uses the 8088 processor, running at 4.7 7achieves a Dhrystone score of 27 \. 

STD also offers the PC-286 at 6, 8, 10 and 12.5-MHz, along with TOP 
BOARD the new EMS memory board. For maximum speed, the PC-286 
communicates with the TOP BOARD on a 16 bit data bus. 

FACTS ARE FACTS 

STD has an inviting Corporate Demo Program. We invite you to exper¬ 
ience speed. To get your hands on the NEW 16-MHz PC-286, CALL: 

(206) 820-1873 

IBM is a registered trademark of international Business Machines. VAX is a registered trademark of Digital Equipment 
Corporation. APOLLO is a registered trademark of Apollo Corporation. 



Listening to Customers is Our Future 

Seattle Telecom & Data, Inc./12277- 134th Court N.E. 
Redmond, Washington 98052-2429 

( 206 ) 820-1873 
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ping list to use for searching.) 
y,x / jump_distance:integer; 

i : 

procedure create_jump_node; 

{creates and links in a new jump node.) 

>egin 

! i 

new(tempjump); 

{point jump records data pointer at current data item.) 

t emp j ump A .da t a_pntr:=t empda t a; 

{form linked list of jump records by appending onto end of 
jump list.) 
if firstjump=nil then 
k firstjump:=tempjump 

else 

last jump A .next jump:= tempjump; 

t empj ump A .next j ump:=ni l ; 

I j 

last jump:=tempjump; 
end; 

begin <create_jump_list) 

{determine optimal jump distance.) 
jump_distance:=trunc(sqrt(listsize)); 
x:=1; y:=1; 

{start with first element of data list.) 
tempdata:=firstdata; 
firstjump:=nil; lastjump:=niL; 

{sequence through entire list.) 
while y<list_size do 
beg i n 

{every sqrt(list_size) create a jump node.) 

if x>=jump_distance then 

begin 

create_j ump_node; 
x:=0; 
end; 

{get next data item in list.) 
tempdata:=tempdata A .nextpntr; 
y:-y+1; x:=x+1; 
end; 

{create final jump node at very end of list.) 
c r ea t e_ j ump_node; 
end; 

procedure jump_search(num_to_find:integer); 
var found:boolean; 

procedure coarse_search; 

{the coarse search jumps through the jump nodes looking for 
the nearest match to the data to be found. As soon as a 
jump node is found pointing to a data item >= the item 
to be found, the course search stops.) 


var done:boolean; 


begin 

{start at first jump node.) 

tempjump:=first jump; 


done:=false; 


while not done do 


begin 


{stop when data item >= num to be 

found.) 

if tempjump A ,data_pntr A .num>=num_ 

to_find then 


done:=true 
else 
beg i n 

{Also stop course search at end of jump list (last 
element in data list).) 
if tempjump*.nextjump=nil then 
done:=true 
else 

t emp j ump:= t emp j ump A .next j unb¬ 
end; 
end; 
end; 


procedure fine_search; 



var stop:boolean; 

{fine search then goes backwards thru every element in data 
list itself until item is found or item can not exist.) 

begin 

{start looking at j ump node coarse search stopped at.) 
tempdata:=tempj imp A .data_pntr; 
found:=false; stop:=false; 
while not found and not stop do 
beg i n 

{if beyond possibility, stop search.) 
if num_to_find>tempdata A .num then 
stop:=true 
else 
beg i n 

if num_to_find=tempdata A .num then 
found:=true 
else 

tempdata:=tempdata A .prevpnt r; 

end; 

end; 

if not found then writeC not found 1 ); 
end; 

begin {jump_search) 
coarse_search; 
finesearch; 

{at this point programmer decides what to do with the found data 
item. FOUND will be true if found, and TEMPDATA will point to 
found data item.) 
end; 

procedure sequential_search(num_to_find:integer); 

{standard sequential search routine used 
for comparison in benchmarking.) 

var stop,found:boolean; 

beg i n 

tempdata:=firstdata; 
found:=false; stop:=false; 
while not found and not stop do 
begin 

if num_to_find<tempdata A .num then 
stop:=true 
else 
beg i n 

if num_to_find=tempdata A .num then 
found:=true 
else 

tempdata:=tempdata A .nextpntr; 

end; 

end; 

end; 

procedure beep; 
beg i n 

sound(500); 

delay(IOOO); 

nosound; 

end; 

procedure get_time(var cx,dx:integer); 


var result:record ax,bx,cx,dx,bp,si,di,ds,es,flags:integer; end; 



intr($1a,result); 
cx:=result.cx;dx:=result.dx; 


end; 


procedure calc_time; 
begin 

time:=(timecx-prevtimecx)*65536.0 + 
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(h i (t imedx) - h i (prevtimedx))*256.0 + 

(lo(timedx)-lo(prevtimedx)); 

time:=time/18.2; 

end; 

procedure time_searches; 
var a:integer;jtime:real; 
begin 

writeC Jump Searching list. '); 

get_time(prevtimecx,prevtimedx); 
a:=1; 

while a<=list_size do 
begin 

jumpsearch(a); 

a:=a+11; (use prime number to avoid bias in benchmarks.> 
end; 

get_time(timecx,timedx); 
calc_time; 

writelnC done. Time =',time:6:2); 

jtime:=time; 

writeln; 

writeC Sequentially Searching list.'); 
get_time(prevtimecx,prevtimedx); 
a: =1; 

while a<=list_size do 
beg i n 

sequentfal_search(a); 

a:=a+11; (use prime number to avoid bias in benchmarks.} 
end; 

get_time(timecx,timedx) ; 
calc_time; 

writelnC done. Time =',time:6:2); 
writeln; 

if jtime=0 then jtime:=0.05; 

writelnCJump Searching was ',time/jtime:4:1, 

1 times faster for a ',list_size, 

1 element list 1 ); 

end; 

procedure setup; 

var errorrboolean; 

beg i n 
clrscr; 
gotoxyO ,5); 
writeln 

('This program will produce a benchmark comparing the time to 1 ); 
writeln 

('do a number of sequential searches with a number of identical'); 
writeln 

('Jump Searches. You will be asked to enter a number indicating'); 
writeln 

('the number of elements to be placed in the linked list used'); 
writeln 

('for this test. Numbers greater that 1000 can produce very'); 
writeln 

('long sequential searches in this test, but results are'); 

writelnCmore dramatic for longer searches.'); 

writeln; 

writeln('Enter the number of items to be in the linked list. '); 
write('Please type an integer less than 30000 : '); 
readln(list_size); 
writeln;writeln; 
end; 

procedure make_linked_list; 
beg i n 
writeln; 

writelnCList size for test = *,list_size); 
writeln('Number of searches for test = ’,list_size div 11); 
writelnCAll times are in seconds.'); 
writeln; 

writelnC Setting up linked list used for testing.'); 

fill_data_list; 

writeln; 

_ 



Hard Disk Drive 
Integration and 
Diagnostics Software 



Go Beyond the 
32Mbyte DOS 
barrier ... 

EFFORTLESSLY! 


Integrate virtually AIMY 
hard disk drive 
From 10 to 320Mbytes 
Into ANY PC, XT, AT 
or Compatible 
100% DOS Compatible 


$99 

Dealer and distributor 
pricing available 


Storage Dimensions 
408 - 370-3304 

14127 Capri Drive Suite 1 Los Gatos CA 95030 


Here are a few of ■ 

SpeedStor s many features: 

■ Friendly, menu-driven H 

programs ■ 

■ Select from internal table ■ 

of over 100 drive types ■ 

■ Increases data throughput 

speed up to 30% ■ 


Replaces advanced diagnostics, 
FDisk and Format 
Up to 8 user-defined partitions 
Files as large as 160Mbytes 
Comprehensive diagnostics 
Batch mode for simple, 
unattended operation 
Flexible interleave 


■ Media analysis 

■ Park heads 

■ Data security features, 
install read-only partitions 

■ Custom file structure for 
improved disk performance 

■ Comprehensive, step-by- 
step manual 


PC, XT and AT are registered trademarks of IBM. SpeedStor is a trademark of Hexis Design 
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ome people nee 
low price AND 
gh performs 
in their LAN.. 

People like Resellers, 
Distributors, OEMs, 
VARs, End Users. 


People who sell LANs, and people who use LANs will tell 
you: TiaraLink is the price/performance leader in local 
area networks for the IBM* PC market. 

Their reasons are sound: 

#1 TiaraLink supports DOS 2.0 through 
3.2 and a complete NetBIOS. 

#2 Thousands of TiaraLink networks are 
installed worldwide on IBM PC, XT, AT 
and compatibles. 

#3 LanWare,™ the network operating 

system software, is a one-time purchase 
regardless of the number of servers on 
the network. So your cost-per-station 
decreases as your network grows! 

#4 Gateways allow your networked PCs 

to operate both as terminals to a remote 
mainframe, and as network PCs. 

“TiaraLink is an excellent product for us to carry. 
ARCnet* is a proven technology, around since 1978. 
Although ARCnet can be utilized with other 
companies’ software, we still recommend TiaraLink. 
Tiara, the company, is great in terms of support, 
product availability, and margins. 

Customer reaction is super.” 

— Bob Putignano 
President, Access Data Products, Inc. 

Mt. Vernon, NY 


‘TiaraLink is the only high performance LAN on the 
market with reasonable software pricing. That fact, 
combined with its ease of installation and operation, 
total reliability, fault recovery and 
multiple server capability is why we 
chose TiaraLink to distribute with 
our computers.” 

—Allan D. Dale, President 
OnSite Business Systems, Inc., 
a division of 
Dale Computer Corporation 
Okemos, Ml 

‘The TiaraLink network has allowed 
(us) to grow from 5 nodes to over 
100 nodes with no problems. We continue 
to add disks, printers, and plotters easily . . . 
Even with over 400 megabytes of storage in 
17 hard disks, user response time is great!” 

— Gerd Hoeren 
Senior Software Engineer 
Integrated Measurement Systems, Inc. 

Beaverton, OR 


Join the knowledgeable network of Tiara resellers. 
Call us today for our reseller kit and more information. 
Dial 1-800-423-1268. In California call 1-800-325-6223. 


Here's what 
they say 
about 
TiaraLink. 


7/Zi 




COMPUTER SYSTEMS, INC 


2685 Marine Way • Mountain View, CA 94043 • (415) 965-1700 • TLX 4996251 • FAX (415) 965-2677 

* Trademarks/Owners: TiaraLink, LanWare are trademarks of Tiara Computer Systems, Inc.; IBM/International Business Machines Corp.; ARCnet/Datapoint Corp. 
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Logitech, Inc. 
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L ogitech’s Logimouse C7 is a three- 
button, mechanical-optical serial 
mouse for the PC. The $99 basic pack¬ 
age reviewed here includes the mouse, 
driver software, test program, and inter¬ 
face source code for Turbo Pascal, 
Microsoft C 4.0, and Logitech’s own 
Modula-2 compiler. Several optional 
software packages are available at a dis¬ 
count along with the Logimouse, includ¬ 
ing Generic CADD 2.0 (Generic Com¬ 
puter Systems), PC Paintbrush (Z-Soft 
Corp.), and Reflex (Borland Internation¬ 
al). Logitech also offers a “Plus” pack¬ 
age that includes a menuing utility and 
a multiwindow text editor. 

In many ways, the Logimouse rep¬ 
resents a melding of the best features of 
both its major competitors, the Micro¬ 
soft Mouse and the Mouse Systems PC 
Mouse. The optical PC Mouse, with no 
moving parts, would seem to have an 
edge in reliability, but the precision- 
ruled optical pad is vulnerable to 
scratches. Furthermore, because it must 
provide continuous light, the PC Mouse 
cannot be run on power “stolen” from 
a serial port; a power supply and at¬ 
tendant cabling are required. 


Unlike the Microsoft Mouse’s en¬ 
tirely mechanical technology, the Logi¬ 
mouse incorporates a hybrid optical/ 
mechanical design: a rubber-coated 
metal ball runs in an enclosed race, 
from which the ball can be easily re¬ 
moved without tools for cleaning. The 
ball turns against two perpendicular 
wheels connected to optical encoders 
that emit streams of pulses at a rate 
proportional to their rotation. Both 
mice incorporate low-power CMOS 
logic that can be run from power 
extracted from the signal lines of an 
RS-232 serial port. 

Ergonomically, the Logimouse and 
the PC Mouse are very close; both have 
three-buttons and a flat, wide rectangu¬ 
lar shape compared with the thicker, 
narrower Microsoft Mouse. Unlike the 
Microsoft Mouse, the Logimouse and 
the PC Mouse can be manipulated 
largely by the weight of the hand rest¬ 
ing atop them; very little gripping is re¬ 
quired. This becomes important when 
using a mouse-based graphics package 
for hours at a stretch. 

Good mouse switches, like good 
keyboard switches, provide a positive, 
tactile snap action that indicates actua¬ 
tion of the switch. The Logimouse 
switches are very good—much better 
than the Microsoft Mouse’s—but they 
feel slightly tight and bulky compared 
with those of the PC Mouse. 

Like the Microsoft Mouse 2.0, the 
Logimouse is capable of resolving 200 
lines per inch, whereas the PC Mouse is 
still limited to 100. The alignment of 
the sensors in a pad-style optical mouse 
becomes critical when the resolution 
climbs above 100 lines per inch; drop¬ 
ping an optical mouse with a higher 
resolution can misalign the sensors suf¬ 
ficiently to render it inoperative. 

Logimouse software support is ex¬ 
cellent. Three drivers are supplied: a 
resident driver run as a .COM file; a 
DOS installable device driver; and a 
Microsoft Windows driver in .DRV 


format. (The Windows driver is not nec¬ 
essary because current versions of Win¬ 
dows are shipped with the Logimouse 
driver on the set-up menu.) The current 
release of the driver implements all 
Microsoft Mouse driver 2.0 function 
calls through interrupt 33H. Earlier re¬ 
leases of the Logitech driver included 
nine proprietary function calls imple¬ 
menting extended mouse functions, but 
these were dropped to avoid incompati¬ 
bility with what has come to be a de 
facto mouse interface standard. 

The Logimouse is currently offered 
as a serial port device only. (The Micro¬ 
soft Mouse is also available with a PC 
bus interface as a short card.) Its resi¬ 
dent and DOS device drivers support 
either COM1 or COM2, specified when 
the driver is installed. Unlike the PC 
Mouse under Windows, the Logimouse 
does not require the user to specify 
which serial port will support the 
mouse when the Windows driver is in¬ 
stalled; the driver automatically polls 
both ports when Windows initializes. 
This ability should be propagated to 
Logitech’s non-Windows drivers as well. 

Without any driver installed, the 
Logimouse is operationally identical to 
the PC Mouse. This was tested by in¬ 
stalling both GEM (Digital Research, 
Inc.) and Microsoft Windows for the PC 
Mouse and then replacing the PC 
Mouse with the Logimouse; operation 
continued unchanged. The Logimouse 
driver functions with most current ap¬ 
plications requiring mouse support. 

This compatibility was tested by run¬ 
ning Logimouse with Reflex, Windows, 
GEM, Microsoft QuickBASIC 2.0, EGA 
Paint (RIX SoftWorks, Inc.), and Dr. 

Halo DPE (Media Cybernetics), all con¬ 
figured for the Microsoft Mouse. No dif¬ 
ferences in operation were observed. 

One additional feature that would 
be very desirable is the ability to oper¬ 
ate through serial ports beyond COM1 
and COM2. Multiple serial port boards 
have become fairly common (see 
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“Beyond COM2,” Augie Hansen, Sep¬ 
tember 1986, p.68) and future mouse 
drivers should address the use of these 
additional serial ports. 

The Logimouse documentation is 
well-organized and crisply written. Only 
about 25 pages of text, however, de¬ 
scribe the mouse, its installation, and its 
use in the basic package. The remain¬ 
der is devoted to the utilities and text 
editor provided with the Logimouse 
Plus package. The documentation fails 
to clearly distinguish the Plusus package 
from the basic package. 

The Logimouse is a mature prod¬ 
uct: rugged, reliable, and well-sup- 
ported. With a strong software standard 
in place, the choice between the Micro¬ 
soft Mouse and the Logimouse comes 
down to one of aesthetics (the number 
of buttons, the feel of the switches, and 
shape of the case). Finally, there is 
price: at $99 retail, the Logimouse is the 
least expensive mouse that is currently 
offered, by a major vendor. If a serial 
port can be committed to its use, Logi¬ 
mouse C7 comes highly recommended. 

—JEFF DUNTEMANN 



INTERACTIVE-C 1.41 

Impacc Associates 
P.O. Box 93, 

Gwynedd Valley, PA 19437 
215/699-7235 

PRICE: $249 




Interactive-C 
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L ike other C interpreters, Interactive-C 
from Impacc Associates exploits its 
interpreted architecture to improve the 
convenience and safety of creating new 
C code. At the core of its program de¬ 
velopment and debugging environment 
is a source interpreter, holding code in 
memory in tokenized form in a fashion 
similar to IBM BASICA. Impacc claims 
its product supports the full C language 
with no restrictions, even in the nor¬ 


mally troublesome (for an interpreter) 
preprocessor; testing has borne this out. 
The product requires about 250KB of 
disk space, allowing use from a diskette, 
and will operate in a PC with 256KB. 

The basic specifications for Interactive-C 
are shown in table 1. (Interactive-C 
arrived too late for inclusion in PC Tech 
Journal's review of C interpreters, “The 
State of C Interpreters,” Marty Franz, 

May 1986, p. 153.) 

Installation is not difficult. A config¬ 
uration file is used to specify the type 
of display, the memory to allocate for 
functions and variables, and the limits 
of stack safety checking. 

In operation, Interactive-C provides 
the programmer with four windows: for 
program output, editing, commands, 
and status. The program output window 
can be rerouted to a separate video 
adapter card and monitor for dual¬ 
screen debugging. With a single moni¬ 
tor, the FLIP command is used to switch 
the display between the program being 
debugged and Interactive-C. 

Interactive-C supports the Lattice C 
library and “standard” (table 3). In fact, 
the interpreter itself is written in Lattice 
C. The large model is used, meaning 
that PCs with 640KB of RAM can be 
used to develop sizable programs given 
the interpreter’s modest memory re¬ 
quirements (smaller than many new 
BASICs). New library functions can be 
added by compiling and linking them 
with an external library table module, 
XLIBDIR.C. This obviates the need to 
source-interpret library functions. 

As table 3 shows, the editing facili¬ 
ties provided by Interactive-C are basic 
and sure to disappoint experienced 
programmers, who are used to having 
extras such as macro processors and 
multiple text windows. The editor is 
driven by the function keys and has the 
ability to edit multiple buffers. Only 16 
lines of text can be displayed at any one 
time; the remaining lines of the screen 
are occupied by the interpreter s com¬ 
mand and status windows. 

Interactive-C has excellent debug¬ 
ging facilities as shown in table 3, in¬ 
cluding the ability to stop a program, al¬ 
ter its code, and resume execution. 
Variables also may be altered during ex¬ 
ecution from the debugger. Any legal C 
expression or library function may be 
executed from the debugger in immedi¬ 
ate mode; however, functions contained 
by the program being interpreted may 
not be executed from the debugger. 

The editor and debugger are tightly 
coupled; moving between the two facili¬ 
ties is easy and intuitive. 


TABLE 1: Features 


Version tested 

Disk space (KB) 

1.41 

250 

RAM required (KB) 

256 

Full K&R language 

• 

Standard library 

• 

PC-specific library 

• 

Sample programs 

• 

Library source code 

• 

Memory model 

Large 

Editor 

• 

Debugger 

• 

Loadable libraries 

• 

Assembler interface 

• 

.OBJ output 

O 

.EXE output 

'"o' 

• = Yes O = No 

These features can be compared with those for 

other C interpreters in table 1 in 

The State of C 

Interpreters" (Marty Franz, May 1986, p. 154). 


Aside from its lack of .OBJ and .EXE file 
generation (which is difficult to 
achieve in a true interpreter), Inter¬ 
active-C is a complete implementa¬ 
tion of the C programming language. 


TABLE 2 : Library Features 


UNIX STANDARD LIBRARY 


Stream files • 

Ato?? conversions • 

Ito?? conversions • 

Str?? functions # 

Random files • 

Memory management • 

Setjmp( )/longjmp() O 

PC-SPECIFIC 

Bdos() • 

Int86() • 

Interrupt handler O 

Segread() • 

Communications O 

ADDITIONAL 

Math O 

Trig O 

Graphics O 

Sound O 

LIBRARY 

Availability Good 

• - Yes O = No 


These library features can be compared with 
those for other C interpreters in table 3 in "The 
State of C Interpreters ” (Marty Franz, May 1986, 
p. 156). 


External libraries may be loaded if they 
are in the Lattice large model format. 

As many such libraries are available, this 
compensates for Interactive-C’s lack 
of built-in support for graphics, sound, 
and other advanced I/O features. 
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TABLE 3: Editing and 

Debugging Facilities 


EDITOR 

Full screen 

• 

Paging 

• 

Insert/overlay 

• 

Search/replace 

• 

Block move/copy 

• 

Multiple buffers 

• 

Automatic format 

• 

Shell facility 

• 

Go to last error 

• 

DEBUGGER 


Trace 

• 

Breakpoint 

• 

Single step 


Side Step* 

• 

Pointer check 

• 

Display variables 

• 

Display memory 

O 

Alter variables 


Alter program 

• 

PROGRAM PROFILER 

o 

SIDEKICK COMPATIBLE 

• 

• - Yes O « No 

a Single steps code but executes function calls at 

full speed. 


These features can be compared with those for 

other C interpreters in table 4 in 

‘‘The State of C 

Interpreters” (Marty Franz , May 1986, p. 157). 


Interactive-C’s lack of an execution 
profiler is not a serious deficiency 
because the performance of the in¬ 
terpreted code is too slow to make 
profiler optimization worthwhile. 


TABLE 4: Benchmarks 


SIEVE.C 

125.03 

FEECOPY.C 

5.54 

PENTATH.C 

Floats 

46.62 

Functions 

234.82 

Strings 

173.24 

Chars 

24.63 

Files 

492.05 

Makefile 

410.99 

All times are in seconds. Timings were taken on a 
dual diskette drive IBM PC with 512KB of RAM 
running under DOS 2.1. 

These benchmark times can be compared with 
those for other C interpreters in table 6 in ‘‘The 
State of C Interpreters ” (Marty Franz, May 1986, 
p. 159) 


Interactive-C’s performance is on a par 
with other true C source interpreters, 
but it is slow compared to the C com¬ 
pilers that are customarily used in pro¬ 
gram development. Its rapid prescanning 
of the programs before running them 
serves to improve performance. 


It is not well documented and not 
controllable by the user, but safety 
checking is performed on pointers. Any 
pointer reference outside the code or 
data areas will be intercepted and disal¬ 
lowed. Because this slows pointer oper¬ 
ations down noticeably, it would be 
useful to disable pointer safety checking 
when program development is com¬ 
plete. Interactive-C includes the ability 
to set the program’s stack size and spec¬ 
ify a “warning area” that indicates when 
the stack is near exhaustion. Overrun¬ 


ning the stack is a common error, so 
this feature aids in debugging. 

Interactive-C has two major draw¬ 
backs that must be weighed carefully by 
the prospective user. First, it is a source 
interpreter, and as a result, it performs 
poorly relative to intermediate or native 
code compilers (as the table 4 bench¬ 
marks indicate). This execution penalty 
is offset somewhat by Interactive-C’s 
rapid prescanning of the program be¬ 
fore it is run; movement between the 
editor and program execution is much 


Command Plus: 
What Command 
should have been. 

Command was fine when it came out. But when it 
came out again and again and again with few substan¬ 
tial changes, it became a real roadblock for efficient 
programming. 

Well, we always thought the programmer should be in 
command. So we designed Command Plus. An eminently 
reasonable shell that replaces MS-DOS® Command. 

You don’t have to forget the commands you already 
know. And Command Plus gives you an enhanced DIR, 
COPY and DEL. Plus features like command macros, 
command recall, file browsing, and lots more that you 
can’t get anywhere else. There’s even LOG to help track 
the time you spend on projects. 

You also get Script, a batch processor that’s easy to 
learn and unbelievably powerful. Its Pascal-like language 
includes control loops, conditionals and variables which 
let you create unique system utilities. Hassling with 
batch files is a thing of the past. 

If you think you’d get more done if you were in com¬ 
mand of all this, get Command Plus. It’s even within a 
programmer^ budget at $79.95. 

To order or for more information, call us at (800) 
992-4ESPIn California, call (213) 390-7408. 

VISA and MasterCard accepted. 


11965 Venice Blvd., Suite 309, Los Angeles, CA 90066 
MS-DOS is a registered trademark of Microsoft Corporation. 


ESP 

SOFTWARE SYSTEMS INC. 
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TABLE 5: Documentation 


Installation 

Good 

Set-up 

Good 

Tutorial 

Poor 

Editor 

Fair 

Error messages 

Good 

K&R differences 

Fair 

Library reference 

Poor 

Linking externals 

Fair 

Assembler information 

Poor 

Technical details 

Poor 

Source code 

Poor 

Updates 

Fair 

Index 

N/A 

Overall rating 

Poor 

These ratings can be compared with those for oth¬ 
er C interpreters in table 5 in “The State of C 
Interpreters ” (Marty Franz, May 1986, p. 159). 


There is no rating for the index be¬ 
cause there is none. Documentation 
is Interactive-C’s greatest weakness. 


faster than in several of the other inter¬ 
preters. As a great deal of such move¬ 
ment occurs during interactive program 
development, perceived performance in 
actual debugging situations is not as 
bad as the benchmark times indicate. 


The Interactive-C documentation is 
sparse and often confusing (table 5). An 
index is a necessity for a program of 
this complexity, and Interactive-C’s man¬ 
ual lacks not only an index but also a 
clear organization. For example, no¬ 
where is a list of the standard functions 
included in the “internal library.” No 
examples are provided in the function 
reference section. The manual also 
lacks technical information: a scant five 
pages describe the assembly language 
interface and the linking of external li¬ 
braries to user code, and no examples 
are provided of either. 

Like most C interpreters currently 
on the market, Interactive-C falls be¬ 
tween being a true C tutorial for begin¬ 
ners and a true C development tool for 
veteran programmers. Newcomers to C 
programming are better off with Com¬ 
puter Innovations’ Introducing C, and 
fast interactive development can be 
done with a true native code compiler/ 
interactive development environment, 
such as Mark Williams’ Let’s C, and at a 
much lower cost. Although technically 
sound and bug-free, Interactive-C needs 
better documentation and improved 
performance before it can be used by 
serious C developers. 

—MARTY FRANZ 


PC TOOLS 2.03 

Central Point Software 
9700 SW Capitol Highway ; 
Suite 100 , Portland, OR 97219 
503/244-5782 

PRICE: $39.95 
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P c tools is a memory-resident disk 
utility program with powerful, DOS- 
like features, such as the ability to copy, 
rename, and delete files. It also can be 
used to recover erased files, view the 
contents of files, and find specific text. 
All of these features can be brought to 
life at any time by pressing Ctrl-Esc 
from within another program. 


9-TRACK MAG. TAPE SUBSYSTEM 
FOR THE IBM PC/XT/AT AND... 



For information interchange, backup and archival storage, 
IBEX offers a 9-track, IBM format-compatible V 2 " magnetic 
tape subsystem for the IBM PC, featuring: 

■ IBM format 1600/3200 and 800 cpI. 

■ Software for PC-DOS, MS-DOS. 

■ Also for DEC, VAX, VME, 

S-100, RS-232, IEEE 488. 

IBEX COMPUTER CORR 

20741 Marilla St. 

Write, phone or TWX for information. Chatsworth, CA 91311 

(818) 709-8100 
TWX: 910-493-2071 


IBEX 



Memory Board 

NOW COMPATIBLE 
WITH 10 MHz ATs 

MRB 2010 memory board that expands ATs to run 
multiple programs for multitasking operations is now 
capable of running at 10 MHz. 

These upgraded boards enable AT systems to operate 
at higher speeds and are compatible with Xenix , Unix, 
and other multiuser systems. 

MRB 2010 features include: 

• 2 megabytes per board — use up to 3 boards 

• Compatible with many other memory boards 

• 10 MHz. operation with IBM ATs 

• Installation in less than 10 minutes 
Call now for information 
on how the MRB 2000 can 
expand the multitasking^ 
options of your 
AT system. 
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The power implied by this pro¬ 
gram’s concept is impressive. Having 

DOS utility services available at all 
times (and only a keystroke away) is 
quite convenient. For example, pc tools 
would allow a user to copy a hie from 
the hard disk while the computer is in 
the middle of a lengthy process that 
cannot be stopped indiscriminately. 

The 68-page booklet supplied with 
pc tools is well organized and written. 
Installation was accomplished with no 
difficulty. However, depending on the 
number of subdirectories a hard disk 
has, the user may need to vary the sug¬ 
gested command line parameter that 
specifies how much memory to set 
aside for pc tools’ use. This memory 
consumption can be set from 64KB to 
136KB or more. For disk systems with 
many subdirectories, allocating suffi¬ 
cient memory is critical in determining 
whether pc tools will work at all. 

At installation, pc tools builds an 
overlay hie that it will draw upon from 
time to time. If a system contains ex¬ 
panded memory, pc tools uses that in¬ 
stead for its overlay information, which 
improves performance but does not re¬ 
duce the DOS memory requirements. 

The initial pc tools screen is called 
the File Functions menu, which offers 

these options: compare, copy, delete, 
move, print, rename, verify, view/edit, 
find a string of text within selected hies, 
change a hies attribute, and print or 
sort the directory. 

pc tools’ second main menu, Disk 
and Special Functions, is accessed with 
the F3 key. This menu provides these 
diskette functions: copy, compare, hnd, 
rename, verify, view/edit, map, locate, 
and format. Also within this menu is ac¬ 
cess to undelete, a hie recovery service. 
A directory maintenance submenu pro¬ 
vides functions to rename, create, and 
remove directories and to change the 
current directory. 

pc tools displays a graphical repre¬ 
sentation of a hierarchical directory 
structure called tree display. The user 
can turn a subdirectory into the current 
subdirectory simply by pointing to it 
with the cursor. This could be an ex¬ 
ceptionally powerful tool, but it is 
hawed; for example, on a system with 
340 subdirectories, pc tools stumbled 
while drawing the subdirectory interre¬ 
lationships, positioned the cursor at 
random places on the display, drew 
lines where they should not have been, 
and finally locked up the PC. Central 
Point said this problem will be correct¬ 
ed with the next release. 

An interesting attribute of pc tools 
is its ability to relocate subdirectories 
(along with their child directories) to 
any other subdirectory not contained 
within itself. Files are not physically 
moved from place to place on the disk; 
all moves are accomplished by moving 
subdirectory entries only. The point- 
and-shoot interface described above 
makes the operation virtually effortless. 

pc tools may be too powerful for 
the typical user, because it is easy to get 
into serious trouble. For example, if pc 
tools is invoked from within a program 
that is using hies on which pc tools op¬ 
erates, then the suspended program 
could fail, resulting in a loss of data. 

Generally, pc tools does what it 
claims to do, and aside from the subdi¬ 
rectory capacity bug, it is reliable. Its 
most serious weakness is the user inter¬ 
face, which lacks consistency and any 
semblance of careful design. Confirma¬ 
tion is requested for many commands, 
but the confirmation keys are not con¬ 
sistent from command to command. 
Screen design is very congested, partic¬ 
ularly the help text at the bottom of 
each screen. With attention paid to user 
interface, pc tools could become as 
easy rn use as ir is powerful ["ilimnii ICl 

—GUY QUEDENS 
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Why this publication 
and more than 1,200 
others letus go over 
their books 

onceayear. 


Some publications, we’re sorry to say, keep their readers 
undercover. They steadfastly refuse to let BPA (Business Pub¬ 
lications Audit of Circulation, Inc.) or any other independent, 
not-for-profit organization audit their circulation records. 

On the other hand, over 1,200 publications (like this one) be¬ 
long to BPA. Once a year, BPA auditors examine and verify the 
accuracy of our circulation records. 

The audit makes sure you are who we say you are. The infor¬ 
mation helps advertisers to determine if they are saying the right 
thing to the right people in the right place. 

It also helps somebody else important: you. Because the more 
a publication and its advertisers know about you, the better they 
can provide you with articles and advertisements that meet your 
information needs. 

BPA. For readers it stands for meaningful information. For ad¬ 
vertisers it stands for meaningful readers. Business Publications 
Audit of Circulation, Inc. 360 Park Ave. So., New York, NY 10010. 


MEDIA 

INTELLIGENCE 

VBPA 



EXPERT CONSULTANT: APPLIED AI 


RICHARD L. SCHWARTZ and ROBERT E. SHOSTAK 


Programming for AI 

Although they require unlearning traditional 
programming techniques, LISP and Prolog are tailored 
for developing artificial intelligence applications. 



I n any discipline, the tools of the trade 
are usually customized to support the 
most common needs. In the artificial in¬ 
telligence community, this process has 
led to development of specialized pro¬ 
gramming languages. Since the early 
1960s, quite a few AI languages have 
been designed and implemented. Most 
of these—AMBIT, COGENT, COMIT, 
DYSTAL, FLIP, FORMAC, IPL-V, SLIP, and 
TRAC—were experimental and never 
developed much of a following. Two 
in particular, LISP and Prolog, have 
evolved into the most widely used lan¬ 
guages for AI programming. 

Both LISP and Prolog are general- 
purpose languages that contain a rich 
set of primitive functions and opera¬ 
tions. PC versions have primitives to 
control screen input/output, read and 
write files, issue BIOS calls, and even 
call functions written in other lan¬ 
guages. This column will address AI lan¬ 
guages and the techniques they support, 
especially concentrating on the central 
ideas that distinguish LISP and Prolog 
from other computer languages. 

A key aspect of AI languages is that 
they support rapid prototyping of ex¬ 
perimental systems. In fact, certain LISP 
implementations offer complete devel¬ 
opment environments rather than sim¬ 
ple compilers. Interactive editors and 
debuggers, performance monitoring 
tools, graphics packages, and version 
management software are often in¬ 
cluded within the environment. AI lan¬ 
guages tend to be interpretive, allowing 
programmers to debug a program 
quickly in an interactive mode, then 
compile for speed afterward. 

SYMBOL MANIPULATION 

The primary emphasis of AI languages 
is on symbol manipulation , as opposed 
to “number crunching.” Symbol manip¬ 
ulation can be described with the fol¬ 
lowing analogy. Consider the difference 
between arithmetic and algebra. Arith¬ 
metic concerns itself only with compu¬ 


tations on numerical data. Algebra, 
though, involves manipulations of sym¬ 
bols—moving variables from one side 
of an equation to another, factoring, 
and so on, according to certain rules. 

Nearly all AI research concerns 
itself primarily with pushing symbols 
around—from controlling robots to 
playing chess. For this reason, all AI 
languages provide special support for 
symbol manipulation. This support has 
several key aspects, listed below. 
Nonnumeric data types. Besides the usual 
support for numbers and strings, AI 
languages offer direct ways of building 
symbolic data structures, such as trees 
and sequences of symbols. For exam¬ 
ple, the LISP construct 

(RED GREEN YELLOW) 

denotes a list of the symbols RED, 
GREEN, and YELLOW. 

Typically, automatic support is pro¬ 
vided for allocating memory to store 
symbolic objects and for giving the 
memory back to a central pool when 
the user is done with the object. This 
“garbage collection” mechanism ob¬ 
viates the need for explicit allocation 
and freeing of storage (such as with the 
alloc and free functions in C). 

In some AI languages, program¬ 
mers can manipulate programs in the 
same way data are manipulated—in fact, 


programs are considered to be data for 
some purposes and are stored as lists. 
Pattern matching. Much of AI problem 
solving is concerned with searching a 
large space of possibilities for certain 
patterns. A number of early symbol ma¬ 
nipulation languages, such as SNOBOL, 
AMBIT, and COMIT, provided special 
features for this purpose. The tradition 
continues with Prolog, which directly 
supports a special pattern-matching 
algorithm called unification. 

Recursion. A program that calls itself as 
a subroutine is said to be recursive. 
Recursive algorithms are ubiquitous in 
AI applications, because the data struc¬ 
tures they operate upon tend to be 
tree-like and, therefore, easily described 
in a recursive manner. 

As an example, suppose L repre¬ 
sents a sequence of symbols, such as 
(ABC). Two functions, First and Rest, 
are defined, each of which takes a list 
as an argument. First(L) computes the 
first symbol in L, and Rest(L) computes 
the list that remains when First(L) is re¬ 
moved. Thus, if L = (ABC), then 

First(L) = A 

and 

Rest(L) = (B C) 

Now, suppose a function is to be 
defined that determines whether a 
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given symbol A occurs in list L. A recur¬ 
sive function Member can be written as 
follows (Empty( ) is assumed to be a 
built-in function that tests whether a 
given list has any symbols in it at all): 

Member (A,L) = 
if (Empty (L» 
then FALSE 
else 

if (A = First (L)) 
then TRUE 

else Member (A, Rest(L)) 

Note the recursive call on the last line. 
The algorithm takes advantage of the 
fact that every list can be recursively de¬ 
composed into its First and Rest parts. 
This style of divide-and-conquer recur¬ 
sive decomposition is the cornerstone 
of programming in LISP and Prolog. 
Backtracking. It involves trying what 
seems like a promising path, only to 
discover that it leads to a dead end. 
When this happens, the only alternative 
may be to undo what’s been done and 
try a different path. This process, called 
backtracking , is a very common aspect 
of AI problem solving, and one for 
which Prolog provides direct support. 

LIST PROCESSING 

LISP (for list processing) originated at 
MIT in the early 1960s and is in wide¬ 
spread use in the AI community. Most 
of the early work in expert systems, 
mathematical theorem provers, and nat¬ 
ural language-understanding programs 
was done in LISP. (See “Creating a Stan¬ 
dard LISP,” Mark Bridger and John 
Frampton, December 1985, p.98.) 

Programs and data are represented 
in LISP as lists, such as 

(AB C) 

(A (B C)) 

(+ 1 2 ) 

Lists can contain numbers, symbols, or 
even other lists. The simplest list is the 
empty list, designated as NIL. The func¬ 
tion CAR applied to a list returns the 
first element of the list, while the func¬ 
tion CDR returns the rest of the list. 

CAR is the analog of the First function 
and CDR is the analog of the Rest func¬ 
tion that was mentioned earlier. 

Function application in LISP is itself 
written as a list where the first element 
is the name of the function and is fol¬ 
lowed by the arguments to the function. 
Ignoring for a moment the use of the 
apostrophe, consider the following: 

(CAR’(ABC)) —> A 

(CDR ’(ABC)) -> (BC) 

(CAR(CDR ’(A(B C)) )) -> (BC) 
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GRAND PRIZE 

Don Grassmann 

John R. Anderson 

Doris J. Easterling 

Robert C. Lafayette 

Larry Shea 

Enhanced IBM PC AT 

Durham, NC 

Emeryville, CA 

Sacramento, CA 

Stillwater, Minn. 

Atlanta, GA 

John A. Weyh 

Jack W. Hoke 

K. W. Anderson 

Richard A. Ecklund 

Irving A. Laity 

Joseph Shepard 

Bellingham WA 

Redmond, OR 

Seattle, WA 

Laurinburg, NC 

Decatur, AL 

Albuquerque, NM 

David Huang 

Joseph D.Andose 

J.B.Ellois 

Charles G. Leblanc 

Mr. & Mrs. M. K. Shimabukuro 

FIRST PRIZE 

Millwood, NY 

Rahway, NJ 

Cambridge, MA 

Houston, TX 

Honolulu, HI 

Enhanced Macintosh 

Marjorie J. Kingsley 

Shane D. Arvidson 

Stephan Elman 

H.E.Lilis 

S. C. Shoosmith 

or IBM PC XT System 

Kenneth Aubin 

Nashua, NH 

M. F. Karparis 

Westfield, MA 

Edward S. Kosciolek 
Southport, CT 

Paul Modrich 

Durham, NC 

White Plains, NY 

Murray, UT 

Commerce City, CO 

Billings, MT 

Las Vegas, NV 

J. Krajnyak 

Bob Ballou 

JohnB. Fleischaner 

Dean A. Long 

Gary Smith 

Phoenix, AZ 

Puyallup, WA 

Springfield, VA 

Akron, OH 

Simi Valley, CA 

G. Kroske 

Edward J. Barlow 

Jean Fung 

B. Lundell 

B.Soon 

Ligonier, IN 

Menlo Park, CA 

Jenkintown, PA 

Kirkland, WA 

Los Angeles, CA 

R. Lancaster 

KirkH. Betts 

James Gagnon 

Grady Lynn 

George Steinman 

Wichita, KS 

Washington, DC 

Seattle, WA 

Mount Juliet, TN 

New York, NY 

L. M. Leser 

Charles Bernzweig 

Alvaro Galdos 

R. R. Manthey 

Percy Stovall 

Tarrytown, NY 

Hartsdale, NY 

El Paso, TX 

Rock Island, IL 

Salt Lake City, UT 

Tom McArthur 

Jerry S. Blinten 

L. W. Geary 

Debra McKee 

Suzanne Street 

Marina Ortega 

Laredo, TX 

D. Roberts 

Neosho, MO 

Alan Uomoto 

Hicksville.NY 

Houston, TX 

Washington, DC 

St. Louis, MO 

Coos Bay, OR 

M. McTamaney 

C. Boren 

Joe Girard, Audrey Rolfe 

Randolph Merrill 

A. Talesnik 

Tuxedo Park, NY 

Odessa, TX 

Boulder, CO 

Atlanta, GA 

Mt. Vernon, NY 

Mrs. H. Mitman 

Eric Boutwell 

T. R. Grant 

Jack A. Miller 

R. A. Todarello 

Alexandria, VA 

San Francisco, CA 

Manchester, MO 

New Milford, CT 

Chicago, IL 

Baton Rouge, LA 

G. A. Wheeler 

Merritt Island, FLA 
Zachary Williams 

Stone Mountain, GA 

D. R. Woods 

Tuscaloosa, AL 

Anthony J. Moorhead 

Paul A. Bouvier 

E. W. Guenther 

C. E. Missar 

Alan Trimble 

Westford, MA 

Providence, RI 

Kailua, HI 

Cottage Grove, OR 

Westlake, CA 

X. Owen 

Jim Brady 

Ralph Gustafson 

V. P. Naughton 

Patricia I. Tufts 

Schaghticoke, NY 

McLean, VA 

Portland, OR 

Los Angeles, CA 

St. Louis, MO 

Jim Petz 

C. M. Broad well 

A. Gutowsky 

C. Nelson 

John Ulmer 

East Detroit, MI 

Socorro, NM 

Sacramento, CA 

Moses Lake, WA 

Stone Mountain, GA 

M. Rosenblum 

Kenneth Bubr 

Harry F. Hardin 

P.R. North 

Frank L. Vacca 

SECOND PRIZE 

New Haven, CT 

Gainville, FLA 

Washington, DC 

Ft. Worth, TX 

Westerly, RI 

D. W. Saffel 

C. Byers 

Wayne H. Helot 

JohnE. Paquay 

J. Van Houten 

Tandy 200 Portable 

Elkins, WV 

San Diego, CA 

Evergreen, CO 

LaFayette, IN 

Somerset, WI 

Stuart Altenhaus 

S. Stephens 

Charles W. Caldwell 

JoeC. Henry 

Charles Parra 

JohnM. Varde 

Arlington, VA 

New York, NY 

Smyrna, GA 

Manteca, CA 

Union, NJ 

Chicago, IL 

R. R. Barron 

J. Stokes 

Terry L. Chancey 

Robbie Hillman 

D. R. Patterson 

C. N. J. Wagner 

Santa Clara, CA 

Dayton, OH 

Portland, OR 

Lancaster, PA 

Fullerton, CA 

Malibu, CA 

Dianna Dahl 

John Treggiari 

JoelR. Close 

Will Hogbin 

S. Pfundstein 

Bill Ward 

St. Louis, MO 

Dracut, MA 

St. Louis, MO 

Washington, DC 

Chicago, IL 

Flint, MI 

Michael Dereks 

James G. Vernon 

G. 0. Cook 

Robert Hubbard 

David B. Petermann 

Kenneth G. Ward 

Minneapolis, MN 

Flower Mound, TX 

Portland, OR 

Winston Salem, NC 

Green Bay, WI 

Pompano Beach, FLA 

R. Downham 

P. Zahorosky 

R. Diaz 

Andre R. Jaglom 

Glen Pieczynski 

Robert J. Warren 

San Jose.CA 

Garfield, NJ 

Miami, FLA 

New York, NY 

Linden, MI 

N. Canton, OH 

Jerry Eisenberg 

Barry Dismone 

Robert Jendry 

Bob Rees 

Anthony L. Waters 

Gaithersburg, MD 

THIRD PRIZE 

Phoenix, AZ 

Columbus, OH 

Solon, OH 

Mt. Rainier, MD 

Patsy Gatliff 

Philip B. Dalessandro 

Charles Jones 

AlanS.Reinig 

WyitD. Wright 

Austin, TX 

Sanyo Personal 

Nutley, NJ 

Omaha, NE 

Santa Clara, CA 

Wesley, AR 

S. P. Geiger 

Cassette Stereo 

A. Draucker 

Debbie Klinkstek 

Sheila Reul 

Henry R. Wrotniak 

Poughkeepsie, NY 

100 Winners 

Richmond, VA 

Austin, TX 

Madison, WI 

Hartford, CT 

Joann Grant 

Peggy Adams 

Stephen Duignan 

David Krause 

Robert W. Richards, Jr. 


Lafayette, IN 

Marshall, AR 

Fort Smith, AR 

Lansing, MI 

Cupertino, CA 



CONGRATULATIONS! 













EXPERT CONSULTANT: APPLIED AI 


Even arithmetic functions operate 
on lists. The addition operation takes 
a variable number of arguments and 
then returns their sum; for example, 

(+ 12 4 3) produces 19. 

This uniformity in representing 
function calls and data values as lists 
produces an interesting effect. Given an 
expression such as 

(CAR (CDR (A B C)» 

how could LISP tell which portions of 
the list should be treated as function 
application and which as data? Are CDR 
and A function names or are they sim¬ 
ple element values? 

The LISP solution is simple; every 
atom and every list is evaluated unless 
otherwise specified. Numbers evaluate 
to themselves, and variables evaluate to 
their values. Every list, if evaluated, 
treats its first element as the function 
and applies it to the rest of the list. 

To use the list itself as a constant 
argument, a special function is used to 
inhibit evaluation of the list. \A B C) or, 
equivalently, (QUOTE (A B C)) ex¬ 
presses this quoting of the value. This 
evaluates to the list (A B C). The LIST 
function can construct a list of ele¬ 
ments. Therefore, (LIST A ’(C D)) 
produces the list (A (C D)). 



The Member function in LISP is quite straightforward. It is usually implemented as a 
primitive function in most commercial LISP products. 


Forcing evaluation of a list in LISP 
is the inverse action of quoting it. This 
can be expressed in one of two fash¬ 
ions. The LISP function EVAL used in 
the command (EVAL list) evaluates the 
list. The function APPLY applied to a list 
argument uses the first argument in the 
list as a function name and applies it to 
the remainder of the list. These func¬ 
tions are demonstrated below: 

(EVAL (CAR (ABC))) —> A 

(EVAL (LIST CAR (A B C))) -> A 
(APPLY CAR (A B C)) -> A 

(EVAL (12 3)) -> error 

The ability to construct a data list 
then evaluate it is incredibly powerful. 

It allows a LISP program to construct 
another LISP program, and then execute 


it. It can be used for object-oriented 
programming by storing accessor func¬ 
tions in the data object. 

To express a conditional case se¬ 
lection in LISP, the COND expression is 
used, as shown below: 

(COND ( <test 1> Cresult 1> ) 

( <test n> Cresult n> ) 

) 

The first <test> expression that is eval¬ 
uated to true then causes the value of 
the < result > expression to be returned 
as the overall result. 

Figure 1 shows how LISP would 
implement the Member function men¬ 
tioned earlier. It actually is a primitive 
function in most LISP implementations. 
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The recursive function exactly fol¬ 
lows the recursive list decomposition. 

The DEFUN function in LISP is the 
common way to name and define a new 
function. An anonymous function value 
can be defined with the LAMBDA func¬ 
tion. It is used to construct a function 
value that can take parameters and re¬ 
turn a result when called. For example, 

(LAMBDA (X) ( + 1 X)) 

defines a function that returns a num¬ 
ber with a value one larger than that 
passed to it as an argument. 

The preceding description of LISP 
is only a glimpse of a very broad lan¬ 
guage concept. The fundamental archi¬ 
tecture of the language is very different 
from other languages. LISP encourages 
a radically different method of problem 
solving. Despite this difference, it has 
enough of the programming constructs 
to support many different programming 
styles, such as object-oriented program¬ 
ming, logic programming (as in Pro¬ 
log), and even some classical FORTRAN- 
style programming. 

LOGIC PROGRAMMING 

Prolog is the result of collaboration be¬ 
tween researchers from the University 
of Marseilles and the University of Edin¬ 
burgh in the early 1970s. It encourages 
a much more stylized approach to 
problem solving than does LISP. In 
return for this, it provides a higher 
degree of programming support. (See 
“Programming in Logic,” Michael Cov¬ 
ington, December 1985, p. 82, and Jan¬ 
uary 1986, p. 145.) 

Prolog (whose name derives from 
programming logic ) is based on logic. 
Writing programs in Prolog is similar to 
writing logical rules in a restricted 
mathematical logic. Running a Prolog 
program is akin to using the logical 
rules to prove certain conclusions. 

Prolog programs consist of facts: 
“John is the father of Mary;” and rules: 
“if X is the father of Y and Y is the 
father of Z, then X is the grandfather of 
Z.” A rule describes when certain con¬ 
clusions can be drawn on the basis of 
available facts. X, Y, and Z are variables 
that behave as wild cards and could 
each match any person. In Prolog, this 
fatherhood knowledge would be writ¬ 
ten as follows: 

father (john,mary). 
grandfather (X,Z) father (X,Y), 
father(Y,Z). 

The line father (john,mary) is a predi¬ 
cate asserting a relationship between 
john and mary. The term father has no 


significance beyond how we have de¬ 
fined it in our rules. The grandfather 
rule should be read as “Conclude that 
X is the grandfather of Z if X is the 
father of Y and Y is the father of Z.” 

For any given group of people X and Y, 
the goal of concluding grandfather 
(X,Z) is met if the subgoals father 
(X,Y) and father (Y,Z) can be met. 

To prove something, the goal has 
to match a fact in the database or match 
the goal of a rule where all its subgoals 
are themselves provable. When a ques¬ 
tion is posed, Prolog automatically 
searches the database of facts and rules 
with the goal of proving that the answer 
to the question is yes. This proof pro¬ 
cess is called backward chaining — 
working backward from the desired 
conclusion looking for rules or facts 
that will make it true. 

To help illustrate the backward 
chaining process, consider the follow¬ 
ing father/child relationships: 

father (john,mary). 
father (ffed,herbert). 
father (johnjred). 
grandfather (X,Z) father (X,Y), 
father (Y,Z). 

In this simple case, the relationship 
father (john,harvey) is provable only if 
it explicitly occurs as a fact in the data¬ 
base. Prolog begins searching through 
the facts and rules one by one and 
returns no as the answer. 

If the question grandfather (john, 
herbert) is posed, the goal grandfather 
(X,Z) applies, because the variables X 
and Z could match john and herbert. 

By the rule, grandfather (john,herbert) 
is the conclusion if a match can be 
found for the variable Y that proves 
father (john,Y) and father (Y,herbert). 
Prolog searches the database and finds 
father (john,fred) and father (fred,her¬ 
bert) and returns true. 

Finding this solution did not occur 
immediately. In searching sequentially 
through the database trying to find a 
match for the variable Y, the program 
first came across the father (john,mary) 
fact. This led to a search that would 
prove father (mary,herbert), because 
this would have completed the proof 
process. When this was unsuccessful, 
Prolog automatically backtracked, admit¬ 
ting defeat for that possible match and 
continuing the search for another solu¬ 
tion to father (john,Y) as well as a solu¬ 
tion to father (Y,herbert). 

Variables can be used in asking a 
question as well as in stating a rule. To 
find all of john’s children, the following 
question could be posed: father (john, 
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SERVICE INTERRUPTS 

No assembly required 


RESIDENT PROGRAMS 

Easy, pop-up routines 


EXECUTIVE PROGRAMS 

Run ANY DOS program 


DISK SECTOR I/O 

Lowest level access 


FAST TEXT WINDOWS 

Virtual windowing system 


KEYBOARD MACROS 

Simple, powerful 


LOTS OF EXAMPLES 

21+ full example programs 


MUCH MORE. . . 

Over 140 routines in all 



“If you never thought Turbo 
Pascal was a systems program- 
I ming language, you’ve never 
| seen Turbo Professional.” 

Darryl Rubin 
Computer Language 

I For programs that move with 
technology—Turbo Profession¬ 
al—a truly professional library 
I of subroutines. 

150 page reference manual. 
Full source—many example 
programs. 

No royalties charged for 
applications. 

I Requires IBM compatible, 

I DOS version 2.0 or greater, 

I Turbo Pascal 2.0 or greater. 

I Turbo Professional, trademark of Sunnyhill Software 
I Turbo Pascal, registered trademark of Borland International 


Dealer Inquiries Invited. 


$ 69 9t * plus $5.00 S&H 

Washington residents add 7.9% 
International orders add $5.00 
VISA and Mastercard accepted. 

To order Toll-Free 

call 1-800-367-0651 




Sunny Hill 
Software 

13732 Midvale N. Ste. 206 

Seattle, WA 98133 

(206) 367-0650 M-F, 8-6 PDT 
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WHY GIVE UP.. 


BATCH FILES, 


I/O REDIRECTION 


SIDEKICK ™ 


DOS MENU PROGRAMS, 


MOST OF YOUR RAM, 


EXECUTION SPEED? 


I Compatible, efficient DOS 
multi-tasking. 

We designed Taskview with effi¬ 
ciency in mind. During normal 
operation, TASKVIEW hides 
behind DOS, providing you with 
control of up to 10 concurrent or 
non-concurrent programs. Just 
the touch of a key instantly 
switches a program to the fore¬ 
ground. Included desktop utili¬ 
ties let you cut and paste from 
program to program. Simple to 
use and reasonably priced, no 
well equipped PC user should 
be without it. 

Requires: PC/AT/Jr compatible, 
DOS 2.0-3.1, 256K RAM, 1 
Floppy drive. 

Taskview trademark of Sunnyhill Software 
Sidekick registered trademark of Borland Inti. 


$ 69 95 


plus $5.00 S&H 


30-day money back 
guarantee 

Dealer Inquiries Invited. 


Washington residents add 7.9% 
International orders add $5.00 
VISA and Mastercard accepted. 

To order Toll-Free 

call 1-800-367-0651 


© 


Sunny Hill 
Software 

13732 Midvale N. Ste. 206 
Seattle. WA 98133 
(206) 367-0650 M-F 8-6 PDT 
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Get 

TOP BOARD 

The fastest 
EMS memory 
board 

in the world. 

WIN THE SPEED & SPACE RACE 

All other EMS Boards have something in common. What they don't 
have is speed & space. At Seattle Telecom & Data, our EMS boards 
transfer information quickly across our UNIQUE 16 bit Top Bus. Teamed 
up with the PC-286 Accelerator Board, we have the fastest memory 
solution in the world, and we are the only ones who offer 8 megabytes of 
memory in just two slots. 

THIS COMPARISON PROVES THE POINT 


NUMBER OF SLOTS 


EMS 

DATA 

TIME 

NEEDED FOR 8 

BOARDS 

PATH 

(SPEED) 

MEGABYTES 


16 BIT 



TOP BOARD 

TOP BUS 
SOLUTION 

37 SECONDS 

2 

INTEL Above 
Board 

8 BIT 

PC BUS 

89 SECONDS 

4 


H These numbers are based on Sieve of Eratosthenes benchmark procedure - Byte Magazine, January, 1983. 
I EMS - Expanded Memory Specification 

YOU GET ALL THIS TOO 

■ Compatibility with the Lotus/Intel/Microsoft (L1M) specification. 

■ Support for DOS 3.2, plus popular PC software such as Lotus 1-2-3, 
Framework II and AUTOCAD. 

■ Compatibility with Standard IBM PC XT and the 8 bit PC Bus. (TOP 
BUS option disabled in this mode.) 

■ Microsoft Windows bundled with each TOP BOARD. 

SQUEEZED FOR SPACE? 

When you're squeezed for space and need more memory, we offer up to 
8 MB in just two slots. In comparison, Intel's Above Board requires 
four slots. Take your pick of 6,8, 10 and 12.5 MHz performance with TOP 
BOARD. 


YOU’RE INVITED TO TEST 

The winning combination of power, speed and compatibility doesn't 
mean much if you haven't experienced the TOP BOARD. We invite you to 
get your hands on the new TOP BOARD by participating in the 
Corporate Demo Program. Please call. 



Listening to Customers is Our Future 


Seattle, Telecom & Data, Inc. 
12277-134th Court, N.E. 
Redmond, Washington 98052-2429 

( 206 ) 820-1873 

The companies and products named are trademarks of their manufactures. 
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EXPERT CONSULTANT: APPLIED AI 


X). The variable X can match any sec¬ 
ond argument. Prolog will search se¬ 
quentially through all facts and rule 
goals and report all matches for X. In 
this case, Prolog would return 

X = mary 
X = fred 

Prolog’s search for a proof is un¬ 
relenting. Every fact and rule in the 
database is tried. Every possible match 
for a variable is attempted. 

This proof process, with powerful 
pattern matching to determine rele¬ 
vance and automatic backtracking to re¬ 
cover from failure, is Prolog’s major 
contribution. It is a potent model for 
representing and applying knowledge. 

As is the case in LISP, lists are an 
important data structuring concept in 
Prolog. A list in Prolog is a sequence of 
elements, such as 

[tennis, baseball, golf]. 

The CAR and CDR functions of LISP 
have an analog in Prolog. Using vari¬ 
ables X and Y in the pattern [ X I Y ], X 
matches the first element of the list, and 
Y matches the rest of the list. For the 
tennis, baseball, golf list, X would 
match tennis and Y would match the 
sublist [baseball, golf]. 


The member function is easily 
stated in Prolog: 

member (X, [ X I Y ]). 

member (X, [ Z I Y ]) :- member (X, Y). 

The first rule states that X is a member 
of the list if it occurs as the first ele¬ 
ment of the list. The second rule de¬ 
fines the recursive case; that is, X is a 
member of a list if it is a member of 
the rest of the list. 

Consider the example of proving 
the property member (1, [2,1,3]) as a 
goal. Prolog would fail in its attempt to 
match the goal with'the first fact—1 
is not the first element of the list. It 
would, however, successfully match the 
goal of the second rule, with X = 1 
and Z = 2 and Y = [1,3]. This match 
would generate the subgoal member 
(1,11,3]). In this instance, the first fact 
applies, and the proof is completed. 

By leaving any one argument as a 
variable, Prolog solves for the variable, 
determining all possible matches for 
the variable. Asking Prolog to prove 
member(X, [2,1,3]) produces a yes 
answer with three different matches for 
X: X = 1, X = 2, and X = 3. A re¬ 
quest to prove member (1, [2, X, 3]) 
produces X = 1. An attempt to prove 
member (1,X) in order to find all of 


the lists in which the number 1 is a 
member would produce the correct an¬ 
swer, although Prolog would never 
complete the request. It would succes¬ 
sively report matches for X of 

X = [l I Xl] 

X = [ X2, 1 I X3] 

X = [ X4, X5, 1 I X6] 

etc. These are the lists in which the 
number 1 would appear in the first 
position of an arbitrary list, then in the 
second, and so forth. 

As is the case for LISP, a Prolog 
program can retrieve, manipulate, eval¬ 
uate, and construct facts and rules. A 
program can dynamically alter the set of 
rules or facts or even change the evalu¬ 
ation strategy that Prolog uses in search¬ 
ing for applicable rules. 

To a great extent, deduction from a 
set of rules in Prolog follows standard 
mathematical rules of deduction. Prolog 
provides a very high level of support 
for stating programs as rules—separat¬ 
ing flow of control from essential as¬ 
pects of the algorithms. Backward 
chaining deduction, pattern matching to 
determine relevance, and backtracking 
to search for solutions are all very com¬ 
mon AI paradigms. Although all of these 
problem-solving approaches can be 


REMEMBER WHO DID IT FIRST! 


PERSTOR Double Capacity Controllers 



The PERSTOR 200 Series controllers double or triple the factory rated storage capacity 
removable!* 


of any attached Winchester hard disk drive 


— fixed or 


Replace the hard disk controller in your IBM PC or XT with the PERSTOR 200 Series controller, or add the PERSTOR 200 Series controller 
to an AT. Reformat the drive, and you’ll double the factory rated storage capacity. Utilize our DOS compaction software that comes standard, 
and the capacity can be even greater. In addition, the cache access method incorporated in our software allows you to reduce average access 
time by 50% or more. Just think of the increased productivity you’ll get! 


Systems and Software, Inc. also offers a full line of PERSTOR 200 Series hard disk systems. A PERSTOR system incorporates standard fixed 
and/or removable ST506/412 Winchester drives and our one of a kind controller to offer you the highest quality internal or external 
subsystems. The PERSTOR line also offers Xenix and Unix compatibility, and direct attachment of the PERSTOR drives to the AT controller. 


♦PERSTOR Approved Drives 
Note: PC and AT refer to IBM 
models and compatibles. All 
capacities mentioned are data 
dependent. IBM PC, XT, and 
AT are registered trademarks 
of IBM Corp. 


FOR MORE DETAILS CALL (602) 948-7313 


PERSTOR™ 

Systems and Software, Inc. 
7825 East Redfield Road 
Scottsdale, Arizona 85260 
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programmed in LISP (and have been 
many times), Prolog elevates this deduc¬ 
tion process to a conceptual model for 
programming. In doing so, it can pro¬ 
vide a high degree of support. 

Unlike in mathematical logic, how¬ 
ever, the order in which rules are 
stated in Prolog can influence the out¬ 
come of a solution. In the worst case, 
incorrect order of rules may cause Pro¬ 
log to loop infinitely. In almost all 
cases, the ordering has a major impact 
on how quickly Prolog finds solutions. 
Prologs propensity for finding all solu¬ 
tions is frequently unnecessary and un¬ 
wanted; often, any one solution is ac¬ 
ceptable. To avoid the time-consuming 
process of continuing to search for so¬ 
lutions once one has been found, Pro¬ 
log includes a cut function to cease fur¬ 
ther searching. As the programmer 
starts to worry about these practical 
concerns of rule order and cutting off 
searches early, some of the gains of 
logic programming are sacrificed. 

UNLEARNING TRADITION 

LISP and Prolog both allow programs 
and data to be manipulated in a uni¬ 
form way. Learning either language in¬ 
volves unlearning many traditional pro¬ 
gramming techniques. Thinking recur¬ 


sively about data structures and pro¬ 
gram design takes some time to get 
used to. It can, however, result in a 
generous payoff in program compact¬ 
ness and clarity of program structure. 

LISP and Prolog have very weak 
notions of data typing. This weakness 
lets the languages define very general 
list operations over lists of any type and 
to call functions with different argument 
types or different numbers of argu¬ 
ments. This is at the expense of the 
greater syntax checking skills of a more 
strongly typed compiler or interpreter. 
Errors not caught syntactically must be 
caught as runtime bugs. 

AI programming techniques, such 
as recursively structuring programs and 
data, dynamic construction of objects, 
deduction, backtracking, and pattern 
matching can be used in a language 
such as C. The expression of such tech¬ 
niques is rather tedious and clumsy, but 
possible. Recursive list operations, for 
example, can be implemented in C 
using UNION data structures. 

The higher degree of AI support in 
LISP and Prolog is traded for some as¬ 
pects of inefficiency when compared 
with traditional programming lan¬ 
guages. For LISP, dynamic construction 
of list values in an arbitrary way makes 


LISP memory hungry and requires time- 
consuming garbage collection at run¬ 
time. This garbage collection reclaims 
allocated lists to which the program no 
longer refers. Although storage manage¬ 
ment is quite efficient, using Prolog as a 
logic programming language can lead 
to time-consuming and unnecessary 
backtracking for solutions. 

For PC-based AI products, effi¬ 
ciency in memory consumption and 
performance is an important issue. As 
PCs continue to have better perform¬ 
ance and larger memory addressability, 
this will be less of a problem. For now, 
however, it limits the size of applica¬ 
tions that can be written and run effec¬ 
tively using LISP or Prolog on PCs. 

One solution to this dilemma is to 
develop AI programs in LISP or Prolog, 
then, after development is complete, re¬ 
engineer and recode the design for C 
or Pascal. This would take advantage of 
the flexibility of concepts and data 
structuring of the AI languages during 
the turbulent design phase, and then 
would opt for the runtime efficiency of 
C or Pascal. 1 *"111 ^1 


Richard Schwartz, Ph.D., and Robert Shostak, 
Ph.D., are vice presidents of software develop¬ 
ment and cofounders of Ansa Software. 


FORTRAN PROGRAMMERS 


Looking for the right PC FORTRAN language system? If you're serious 
about your FORTRAN programming then you should be using F77L - 

LAHEY FORTRAN. 


"Lahey's F77L FORTRAN is the compiler of choice, it's definitely a 
'Programmers FORTRAN\' with features to aid both the casual and the 
professional programmer... F77L compiled the five files in a total of 12 
minutes , which was 4 times as fast as MS FORTRAN and an astounding 6 
times as fast as Pro FORTRAN" - PC Magazine 


Compare the features and performance of other PC FORTRANs with F77L 
and you will find that F77L is clearly the superior product. 


Full Fortran 77 Standard (F77L is not a subset) 
Popular Extensions for easy porting of mini 
and mainframe applications 
COMPLEX* 16, LOGICAL* 1 and INTEGER* 2 
Recursion - allocates local variables on 
the stack 

IEEE - Standard Floating Point 
Long variable names - 31 characters 
IMPLICIT NONE 


Fast Compile - Increases productivity 
Source On Line Debugger (Advanced 
features without recompiling) 

Arrays and Commons greater than 64 K 
Clear and Precise English Diagnostics 
Compatibility with Popular 3rd Party 
Software (i.e. Lattice C) 

Easy to use manual 
Technical Support from LCS 


NEW FEATURE - NAMEUST 


F77L - THE PROGRAMMER'S FORTRAN 


$477.00 u.s. 

System Requirements: MS-DOS or PC-DOS, 256K, math coprocessor (8087/80287) 


FOR MORE INFORMATION: (702) 831 -2500 



Lahey Computer Systems, Inc. 

P.O.Box 6091 

Incline Village, NV 89450 

U.S.A. 


International Dealers: 

England: Grey Matter Ltd., Tel: (0364) 53499 
Denmark: Ravenholm Computing, Tel: (02) 887249 
Australia: Computer Transitions, Tel: (03) 537-2786 
Japan: Microsoftware, Inc., Tel: (03) 813-8222 


SERVING THE FORTRAN COMMUNITY SINCE 1967 


MS-DOS & MS FORTRAN are trademarks of Microsoft Corporation.Pro FORTRAN refers to Professional FORTRAN a trademark of 

International Business Machines. 



Editor's Choice 

- PC Magazine 
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Soft *Rite » LANbasic! 

Soft*Rite announces a Superior three-part programmer’s tool. 
Microsoft BASIC™ compatible in every place that counts. * 


LANscreen 

LANbasic 

LANdbase 

LANscreen makes the burden of defin¬ 
ing your database record structures one 
that you will look forward to instead of 
dread. Standard fields and types such 
as “Money”, “Telephone” and “Date” are 
one keystroke to generate. As many as 

255 database structures can be related 
to a single screen! Segmented data 
input can be done automatically by edit¬ 
ing the field display. Part numbers with 
spaces or dashes and slashes are auto¬ 
matically parsed down to the essential 
raw data. Definable Upper and Lower 
limits for numeric inputs along with 
ACCEPT/EXCEPT input filters are stand¬ 
ard features. Screen Mask generation is 
done with a “freestroke” approach. You 
may put mask elements and data 
input/output cells wherever you wish. 
COLOR them too! EGA support too! 

♦Drivers Installed for IBM PC-NET/MS-NET 

LANbasic is your own personal solution to 
powerful! data manipulation. How many times 
have you got excited over some new “total'’ 
database package only to find out (after 
spending a fair amount of time and money) 
that you were stuck in some corner, unable to 
do some function that has become standard 
in “In Business for Money's” Basic? The 
manual is 400 pages long, so we cannot fully 
describe all the features, but here are a few in 
ADDITION to the ones you are now used to: 

★ COMDATA$ 14 common areas ALWAYS 
available to inside or outside, chained or 
linked programs ★ Re-assignable printer 
ports LPT1 -LPT4 ★ Generic filename use that 
allows file and database locations to be re¬ 
defined outside of basic in a user-created 
REDIRECTOR file, to ease multi-user system 
configuation ★ USESCREEN,< 1 -16> ★ 
SCREEN IN PUT, < any field > ★ SCREENOUT- 
PUT,<anyfield> ★ OPENDB, < remote or 
local database manager> ★ 

DBGET,cvariable from DBM, automatically 
defines and dimensions in LAN basic> ★ 
DBPUT,<same> 

LANdbase is the home for your data. 
LANbasic calls are coupled to LANd¬ 
base via network comunications (PCnet 
or ?). A single keyvalue and function 
number will return a record. Multiuser 
record locking is handled by simply put¬ 
ting an ‘X’ after the read call. (i.e. 
RDDBEQUX,<argument>. Automatic 
“health checking” to warn you of poor 
hardware performance and lost or frag¬ 
mented data. “Paranoid” mode of opera¬ 
tion where files not accessed for some 
time will be closed and reopened to 
flush buffers and insure integrity. Pass¬ 
word, Userlevel and Data encryption 
functions. Several DBM’s can be 
installed in the network system to 
improve performance and reliability. Tog¬ 
gle mode screen (printer) reporting to 
record log-on or other access activites. 

Bill Fairman’s tried and proven true C- 
Tree(c) data management product. 


Soft*Rite Multi-User Programming Tools 
15381 Chemical Lane, Huntington Beach, CA. 92649 

(714) 898-0525 
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Adds Lab Data Acquisition 
To Your IBM®PC For $655 

An ideal interface for chromatography, 

, process control, etc. 

ADALAB-PC includes O a 13-bit 
integrating A/D, © a 12-bit fast A/D (up 
to 20 kHz, add $275), © a 12-bit D/A voltage 
output, © a second 12-bit D/A (add $55), © 32 
digital I/O bits, © four 16-bit timers or counters, and O a 
terminator board which has a 4-channel mul- 
and convenient screw 
terminals (16-channel 
differential analog 
multiplexer with 
programmable 
gains from 1 to 256, 
add $300). 
© © Versatile ADAPT soft¬ 
ware and manual (free with 
ADALAB-PC) works with BASIC, 
FORTRAN or PASCAL, includes self-test 
and data acquisition software. Supports fast DMA 
sampling, extended memory storage, 
scrolling stripchart display. 

© LABTECH NOTEBOOK software 
© IMI is an IBM Value Added Dealer. 

COMPLETE ADALAB-PC SYSTEMS 
at $3595, including 256K IBM PC, 

360KB disk, PC DOS 3.0, green moni¬ 
tor, color/graphics adapter, Epson 
printer with adapter & cable, ADALAB- 
PC, ADAPT software, plus IMI’s Scien¬ 
tific Plotter-PC ($95) and Curve Fitter- 

PC software ($95) FREE with systems! ©Trademark of International 

Business Machines Corp. 


ADALAB-PC® 


®*|¥|« INTERACTIVE MICROWARE, INC. 
■ i a il P-O. Box 139, Dept. 237 Telex: 705250 
■UJ a State College, PA 16804 (814) 238-8294 


Release the Power 

of Fortran, C and Pascal 


A library of over 120 Assembler routines transforms 
FORTRAN, Pascal and C language compilers into a flexible, 
responsive language for the microcomputer environment. 
Existing mainframe code may be converted with ease, sav¬ 
ing time and money. With the powerful Assembler sub¬ 
routines of NO LIMIT™, mainframe users can fully realize 
the advantages of microcomputer technology. 



• Complete Communications 

• File/Directory Management 

• Full Screen/Keyboard Control 

• Extensive Graphics Applications 

• Character/String Manipulation 

• System Information 

• And much more! 

NO LIMIT ™ is available for $ 129, with no license fee, and 
supports MS/FORTRAN/Pascal/C, IBM Professional, 
Ryan-McFarland, and Lahey F77L compilers. 


MEF 

Environmental, 

Inc. 

P.O. Box 26537 
Austin, Texas 78755 
512/251-5543 


©Trademark of Microsoft. Inc., IBM 
Corporation, Ryan-McFarland and 
Lahey, Inc., respectively. 
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BOOK REVIEWS 


Some Assembly Required 

The 80286 is the topic of three recent books: two, by popular 
author Leo Scanlon, do not go quite far enough; the third, by two 
Intel engineers, is an excellent, candid account of the 80286. 



Assembly Language Programming 
for the IBM PC AT 

Leo J. Scanlon (Brady Communications 
Company , Inc., 1986), 442 pages; 
paper, $21.95 

80286 Assembly Language on 
MS-DOS Computers 

Leo J. Scanlon (Brady Communications 
Company, Inc., 1986), 316pages; 
paper, $21.95 

The most noticeable feature distinguish¬ 
ing the iAPX 80286 from its older si¬ 
blings is speed; it runs DOS software 
two to three times faster than the 8086/ 
88. Because a more sophisticated DOS- 
compatible operating system does not 
yet exist, the most important distin¬ 
guishing characteristic—the processor’s 
ability to run in either real address 
mode or protected virtual address 
mode—has remained largely unused. 

In real mode, the 80286 behaves as 
if it were simply a fast 8086/88. Its real 
mode instruction set is, with minor ex¬ 
ceptions, a superset of the 8086’s. Most 
well-behaved code written for the older 
devices will run unmodified on an 
80286-based machine. 

The protected mode marks a radi¬ 
cal departure from previous architec¬ 
tures. Offering virtual memory, multi¬ 
tasking, and a sophisticated protection 
mechanism, it enables systems program¬ 
mers to produce much more powerful 
operating systems. 

An unsuspecting reader may as¬ 
sume from the titles that these books 
cover the full capabilities of the 80286 
and reveal the secrets of its protected 


virtual address mode. This is not true, 
and it is unfortunate considering the 
author’s background. 

Leo Scanlon is a prolific author of 
assembly language texts for 8086/88 
computers. Among his previous efforts 
are IBM PC and XT Assembly Language 
and 8086/88 Assembly Language Pro¬ 
gramming , both of which have been 
well received. His two latest books, 
however, are little more than rewrites 
of the earlier works. 

The author seems to contradict 
himself when he writes, “the protected 
mode is best left to designers of operat¬ 
ing systems. Casual programmers 
should stay away from it. With this in 
mind, we will generally concentrate on 
the real address mode.” Assembly lan¬ 
guage programmers are seldom “cas¬ 
ual.” The books suffer from this under¬ 
estimation of their intended audience. 

The books offer much, in spite of 
this limitation. The author’s prose is 
easy to follow and noticeably devoid of 
jargon. Well-documented programming 
examples abound; most are useful util¬ 
ity routines. The AT book offers an op¬ 
tional $30 diskette containing source 
code and object code for the examples 
that are complete procedures. 

Abundant tables help in using the 
books as a reference. A quick reference 
index of mnemonics and pseudo-ops 
appears on the inside back cover. 

These two books are nearly iden¬ 
tical through the first six chapters. 
Among the topics covered are: com¬ 
puter numbering systems, basic 80286 
architecture, the macro assembler, the 
instruction set, high-precision mathe¬ 
matics, and data structures. The AT 
book then includes a good discussion 
of BIOS and PC-DOS interrupts; the MS- 
DOS book contains only the DOS inter¬ 
rupt discussion. The AT book continues 
with chapters on video, keyboard, and 
speaker operations. Both then discuss 
macros, object libraries, and the 80287 
numeric coprocessor. 


The instruction set chapter in the 
AT book is particularly well organized. 
Mnemonics are presented in functional 
groups rather than in alphabetical or¬ 
der. This pedagogical approach is far 
better than the usual reference manual 
ordering. As necessary, the reader can 
rapidly locate an instruction using the 
quick-reference index. The high-preci¬ 
sion mathematics chapter also stands 
out. It includes routines for signed and 
unsigned 32-bit by 32-bit multiplication, 
32-bit by 16-bit division, and 32-bit 
square root calculation. 

The AT book contains more than 
30 macros that are suitable for inclusion 
in a library. The source code for each 
is listed, along with a short reference 
description. The AT book’s optional 
diskette contains the source code for 
this macro library. This book’s chapter 
on video deals only with text-mode 
character graphics in the monochrome 
and color/graphics adapters. 

Sample problems are offered in 
the early chapters, and all of them are 
answered in an appendix. Regrettably, 
the number of exercises offered is lim¬ 
ited and tends to be easy. Programming, 
particularly assembly language program¬ 
ming, is learned by writing and debug¬ 
ging code. Exercises of varying degrees 
of difficulty should be available, along 
with their solutions. 

The two books differ in that they 
are written for separate macro assem¬ 
blers. The AT book uses version 2.0 of 
the IBM Macro Assembler; the MS-DOS 
book uses version 3.0 of the Microsoft 
Macro Assembler. Each book contains a 
chapter specific to tlie particular assem¬ 
bler supported. The MS-DOS book de¬ 
votes a short chapter to a discussion 
and comparison of batch files and the 
Microsoft program maintenance utility 
MAKE. The AT book treats structured 
programming based on IBM’s Struc¬ 
tured Assembly Language Utility 
(SALUT). The two books would have 
been as strong without these chapters. 
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PCM 

Full Screen Editor for MS-DOS (PC-DOS) 

Looking for an Ultra-Powerful Full-Screen editor for 
your MS-DOS or PC-DOS system? Are you looking for 
an editor FULLY COMPATIBLE with the UNIX*VI 
editor? Are you looking for an editor which not only runs 
on IBM-PC’s and compatibles, but ANY MS-DOS 
system? Are you looking for an editor which provides 
power and flexibility for both programming and text 
editing? If you are, then look no further because PC/VI 
IS HERE! 

The following is only a hint of the power behind PC/VI: 
English-like syntax in command mode, mnemonic control 
sequences in visual mode; full undo capability; deletions, 
changes and cursor positioning on character, word, line, 
sentence, paragraph or global basis; editing of files larger 
than available memory; powerful pattern matching capabil¬ 
ity for searches and substitutions; location marking; 
joining multiple lines; auto-indentation; word abbrevia¬ 
tions and MUCH, MUCH MORE! 

The PC/VI editor is available for IBM-PC’s and generic 
MS-DOS based systems for only $149. For more 
information call or write: 

Custom Software Systems 
PO. Box 678 
Natick, M A 01760 
617-653-2555 

The UNIX community has been using the VI editor for 
years. Now you can run an implementation of the same 
editor under MS-DOS. Don’t miss out on the power of 
PC/VI! 

*UNIX is a trademark of AT&T Bell Laboratories. 


PC <► MAINFRAME 

VIA 9-TRACK TAPE 

For Information Interchange - Backup-Archival Storage 

IBM format compatible 9-track, Vfe inch magnetic tape is the universally accepted 
media for mainframes and minicomputers. Catamount offers Low Cost, Lightweight 
9-track Tape Subsystems for the IBM-PC/XT/AT computers which allow: 

• Reading tapes generated on mainframes and minicomputers. 

• Writing tapes to be read on mainframes and minis. 

• ASCII, EBCDIC and Binary tapes accommodated. 

• 800 bpi NRZI, 160 % 2 (h> bpi PE, and 6250 bpi GCR format systems available. 

• Storage capacities up to 270 MB on a single reel. 


Systems come complete with comprehensive DOS command syntax oriented 
software and an Installable Device Driver. For OEM applications, 
the tape controller is available separately. 
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Real-Time Multitasking Executive 


■ No royalties 

■ Source code included 

■ Fault free operation 

■ Ideal for process control 

■ Timing control provided 

■ Low interrupt overhead 

■ Inter-task messages 

Options: 

■ Resource Manager 

■ Buffer Manager 

■ Integer Math Library 

■ Language Interfaces: 

C Pascal 
PL/M Fortran 

■ DOS File Access : 

CP/M-80 
IBM PC DOS 



AMX isTM Of KADAK Products Ltd 
CP/M-80 isTM of Digital Research Corp. 
IBM, PC DOS areTM of IBM Corp. 


AMX for 8080 $ 800 US 

8086 950 

6809 950 

68000 1600 

Manual (specify processor) 7 5 


Jl KADAK Products Ltd. 

IF 


(604) 734-2796 
Telex: 04-55670 
206-1847 W. Broadway, Vancouver, B.C., Canada V6J1Y5 


SOFTWARE SENTINEL 




CIRCLE NO. 258 ON READER SERVICE CARD 


Because its original objective was to protect soft¬ 
ware from unauthorized use, it's called the SOFTWARE SENTINEL. 
But maybe we'll change the name to REVENUE GENERATOR, 
since we've discovered its true value to our customers. But 
whatever we call it, everyone ends up with numerous benefits 
from this hardware key with unlimited "locks": 

SOFTWARE DEVELOPER BENEFITS 


• Prohibits unauthorized use 
of software 

• No need for copy 
protection 

• Algorithm technique 
(never a fixed response) 

• Virtually unbreakable 


• Higher level language 
interfaces included 

• 100 times faster (1 ms) 
than fixed response devices 

• Minimal implementation effort 

• Runs under DOS and Xenix, on 
IBM PC, AT, XT & compatibles 


SOFTWARE USER BENEFITS 

• Unlimited backup copies • Pocketsize 

• No floppy required with • Transparent 

hard disk • Transportable 


O 


RAINBOW 

TECHNOLOGIES. INC 


EVALUATION KIT AVAILABLE 

Telex 386078 


17971 SKYPARK CIRCLE SUITE E, IRVINE, CA 92714 


(714)261-0228 
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BOOK REVIEWS 


Both books are recommended in 
view of their fine treatment of the real 
address mode—the reader simply must 
be willing to do without a discussion of 
the protected virtual address mode. 
Their organization makes them good 
reference works, and they complement 
the volume every 80286 programmer 
should have: iAPX 286 Programmer’s 
Reference Manual (Intel, 1985). 

The 80286 Architecture 

Stephen P. Morse and Douglas J. Albert 
(Wiley Press, 1986), 279 pages; paper, 
$24.95 

This book by Ste¬ 
phen Morse, princi¬ 
pal architect of the 
Intel 8086, and 
Douglas Albert, 
former staff engi¬ 
neer at Intel, is a 
gem. The authors 
share their experi¬ 
ence and candid in¬ 
sights including de¬ 
sign trade-offs and flaws of the iAPX 
80286. The book is not a programming 
manual—few programming examples 
are included and no sample exercises 
are given. The authors spend as much 
effort describing why a particular in¬ 
struction exists or works in a certain 
way, as they do about how it works. 

The first four chapters cover the 
operation of the 80286 and 80287 in 
real address mode. The authors com¬ 
pare and contrast the 80286 and 80287 
with their older relatives—with whom a 
reader is likely to be familiar—the 
8086/88 and 8087. These early chapters 
detail 80286 and 80287 architecture by 
thoroughly exploring their addressing 
modes and basic instruction sets. 

Instructions are discussed in func¬ 
tional groups. Examples clarify each in¬ 
struction. The treatment of synchroniza¬ 
tion on a multiprocessor system, al¬ 
though short, is nicely done. The 80286- 
unique, high-level language support in¬ 
structions (BOUND, ENTER, and LEAVE) 
also are thoroughly covered. 

Memory management, protection, 
and multitasking are presented clearly 
and with a level of detail comparable to 
that found in reference manuals. A 
reader with a systems programming 
background will profit greatly from this 
chapter. One warning: this is not speed¬ 
reading material. Be prepared to make 
several slow passes. 

In the “Building a Computer” 
chapter, Morse and Albert describe how 
the 80286 and 80287 devices interface 


with support components to make a 
complete microcomputer system. The 
discussion includes the 80286 bus, ROM 
and dynamic RAM, I/O devices and in¬ 
terrupts, and direct memory access. 

The book concludes with six rather 
lengthy appendixes. The first two con¬ 
tain the Intel reference manual’s in¬ 
struction set tables. Two others describe 
the structure of 80286 and 80287 op¬ 
codes. Another describes intertask mes¬ 
sage passing and includes pseudo-code 
and 80286 assembly language code for 


a simple implementation. The last 
appendix is a fine glossary. Finally, its 
exhaustive 15-page index makes this 
excellent reference work complete. 

The 80286 Architecture is highly 
recommended. Every 80286 and 80287 
assembly language programmer should 
have a copy. Its style, readability, gener¬ 
ous use of quality figures and tables, 
and excellent index make this book an 
important addition to the library of any 
80286 owner. I "mimm m 


-JEFFERY W. WILSON 



The Digi-Data 2000 PC tape system reads and writes 
IBM/ANSI compatible, 9 track, 1600 bpi, V 2 inch tapes. 
It comes complete with PC controller board, cables and 
DOS software utilities. Just plug it in and run. 

The 2000 PC provides file interchange in ASCII, 
EBCDIC or binary. That means you can exchange data 
between your PC and most minis or mainframes. 

The 2000 PC also provides high speed disk backup and 
restore functions. 

For all the reasons you 
need a 9 track tape on your 
IBM PC/XT/AT, call us at 
(301) 498-0200. 

In Europe contact: Digi-Data Ltd. • Unit 4 • Kings Grove • Maidenhead, Berkshire 
England SL6 4DP • Telephone No. 0628 29555/6 • Telex 847720 

CIRCLE NO. 114 ON READER SERVICE CARD 



DIGI-DATA 
CORPORATION 
8580 Dorsey Run Road 
Jessup, MD 20794-9990 
(301) 498-0200 Telex 87-580 
First In Value 
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NEED IT FAST? 
WANT TO KNOW MORE? 
DON’T HAVE TIME TO 
SHOP AROUND? 


INTRODUCING... 


I f you’re like most system pro¬ 
fessionals you’re up-to-date 
about the products in the PC 
marketplace. You’re aware of 
brand and model differences, are 
informed about connectivity and 
compatibility problems, and you 
shop for competitive prices and 
fast service. 

You’re also probably among the 
many PC TECH JOURNAL readers 
who purchase by mail. That’s 
why we’re starting THE MART— 
PC TECH JOURNAL’S First Class 
Mail-Order Section. 

Starting this month, and every 
month hereafter, you’ll find the 
products you’re looking for 
advertised in THE MART—and 
you’ll benefit from the fast 
service and helpful support that 
identifies PC TECH JOURNAL 
advertisers. 

If you’re ready for First Class 
service, you’re ready for THE 
MART. 



FIRST CLASS MAIL ORDER SECTION! 


AST ADVANTAGE W/1 28K.$365 

VID0 7 VEGA EGA .$425 

GENOA SPECTRUM.$295 

FORTE PJ.$875 

INTERNAL HARD DISKS FOR THE AT 

SEAGATE USED BY IBM 

PRIAM 40 MB.$1195 

PRIAM 60 MB.$1395 

RODIME 20 MB.$595 

RODIME 32 MB.$695 

CORE 20 MB “F".$1195 

CORE 30 MB ' F".$1395 

CORE 40 MB.$1795 

CORE 56 MB.$2595 

CORE MR _ S.TRQ5 

SEAG7 
SEAG7 
SEAG7 


firm.| 

|e reflects quantity purche 

HOT" HEUi PRODUC 


LASEF 
128 Af 

I'uif’yu 

unde 

■Plot’s enha 
■tor softwar 
lompatibles 


UNIock ALBUM “A” 

Q Q C (Plus $4 ship/handling 
W Foreign orders $10) 


• LOTUS 1-2-3™ (i.A, i a*, 2.0) 

• dBASE III™ (1.0, 1.1, 1.2 & PLUS) 

• FRAMEWORK™ ( i.o, 1 . 1 , n) 

• SYSTAT™ (i.3 & 2.0) 

• SPOTLIGHT™ (i.o & i.i) 

• GRAPHWRITER™ (4 3 & 4.3i) 

• REALIA COBOL™ ( i 2,2 0) 


AB ^ HT.* 

BF.HT e (25 MS) 
BF.HT e (25 MS) 


iu appeal iu a ma 


★ AMERICA’S ★ 
LOWEST PRICES 
ARE EVEN LOWER NOW!!! 


IBM XT 256K/1 Dr./20 MB 2250 

IBM XT 256K/1 Dr./30 MB 2299 

IBM A T 1 - 2K/20 MB 3895 

IBM AT 512K/30 MB 3995 

Compaq Desk Pro-1 128K/1 Dr 1699 

Compaq Portable 256K/2 Dr. 1650 

AST 6 PAK w/384 K/Advantage 259/369 

MCI MSC W/384K 175 

Samsung/PGS Max 12 109/169 

Princeton HX 12/E 435/535 

Hercules Color Card/Monochrome graphic 150/299 


Hayes 1200B w/SW 
US Robotics Courier 2400 


SPECIALS 


__1^1 U MM H lll<sl 

iPEB B INTRODUClNr. 


BEC VT-100/VT-52, a Retrod 
■0, a Tektronix 4010/4014 ol 
|l Tektronix 4027. Over 12,Of 
jjrrently in use world-wide atl 
■rations, educational facilities! 

Imd independent consulting 1 

l iore information call toll freef 

IlGH PERFORMA 


uuTmgh Perfog 
Drive Subsystem 

DRIV E PE® 

j Conti gureTfi 


Ion I Stef 


I he industry's recognized leader in High Performance Spei; 
live performed extensive research and developed unmatc;: 
I field. Our products offer the COMPLETE solution. 

IXCELX ™ -Switch from five frequencies including the stand 
|12HMz. Uses reliable frequency synthesis to allow compote ;j 
■with all IBM ATs including the TYPE 2 and Model 239 ... 

■ Mil-Spec Crystals-The famous Ariel cyrstals. Choose from 
116-17-18-19-20-21-22-23-24 MHz. 

[FAST 80286-1 0-Micro-processor for 20-24 MHz speeds 

1 FAST RAM-For System Board 128K 120&100NS. 

[fast D AM-Far oxnansian board 256K120 8c IOO NS 


c* f T' / Complete 

CLj 1 j Z Forecasting 

System 

For marketing, planning, financial 
and forecasting professionals: 

■ Easy to use menus with on-screen help 
facilities 

■ Most often used forecasting methods 

■ Popular spreadsheet interfaces 

■ Outstanding color graphics 

■ Fast RAM-based program 

■ Thoroughly tested and numerically 
accurate 

■ Exponential smooth 

■ Step-wise and robus 
capabilities 

■ Macro language for 
applications 

■ Full documentation 


Dr./MTR 


389 

479 

559 

895 

775 

379 

360/499 

S'tQ 

575/675 
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ISA MC AMEX COD P0 
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“Top Sellers Series 
UNIock DISK “NO. 101“ 

& 4 A A c (Plus $4 Ship/handimg 
^ 1 Foreign orders S9) 

LOTUS 1-2-3" 




Only: $350 Demo T 

4CaST/2X: includes a f 
version of the Census’X 
Only: S595 Demo C 
Both versions run on IB 


(I.A, i.A*, 2.0) 

"Top Seller Series” 
UNIocks individual 
best selling programs 
at a special low price! 

m* 
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Program faster, debug faster, 

with 


SOURCE PRINT makes your job easier... 
gives you clear, organized source code! 

• Draws lines around nested structures 

• Automatic indentation 

• Index (cross-reference) 

• Table of contents which lists functions, procedures & 
subroutines 

• Easy-to-use menu 

• Find files that contain a given string 

• Prints keywords in boldface 

• Splits multi-statement BASIC lines into 1 statement per line. 

• Handles up to 50 input files & over 60,000 lines of code. 

• For dBASE, C, BASIC, Pascal and Modula-2. 



“Here is possibly the ultimate source code 
formatting utility” —Data Based Advisor, July ’86 
“No one can argue the importance of having 
well-documented, legible source code. And 
Source Print delivers just that.” 

—PC Magazine, Sept. 16, ’86 


For IBM PC, XT, AT, compatibles. 
Not copy protected. 

Immediate delivery. 

MC, Visa, AmEx, COD 


Call to order 

800 - 257-5773 

(outside CA) 

800 - 257-5774 

(within CA) 

or see your local dealer 


H39SL. 

CA residents add tax. 






Are your programs less Afo* 
than 1000 lines? 


This is for you: 


only 


Ver. 2.0 

Comprehensive Formatting Tool 

from Aldebaran Labs 

3339 Vincent Rd., Pleasant Hill, CA 94523 

— 


COMPACT 

COMPACT SOURCE PRINT S0URCE PRINT 
handles up to 1000 lines of code 
& up to 10 files. You get all 
SOURCE PRINT features except 
bold keywords and table of Introductory Price 
contents. 


$55°° 
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GET 1 YEAR ON SITE SERVICE FREE 


B.E.S.T. 286 AT m Compatible 

*999 


640 KB RAM Bare Bone System: 


*FREE* 

□ DOS 3.1 ($85 Value) 

□ 1 Year Nationwide on site 
service (Parts & Labor) 


(Qty. 2) 


STANDARD FEATURES: 

• Clock/calendar w/battery back-up 

• FCC and U.L. APPROVED 

• 6/8 MHz 80286 Microprocessor 

• 80287 Math Co-processor Socket 

• 8 Expansion Slots 

• 640 KB RAM Expandable to 
1024 KB on Mother Board 

• 200 WATT U.L. Approved Power Supply 

• AT case with Lock and LED indicators 

• 5060 Compatible Keyboard 

• MS DOS 3.1 (*85 value FREE) 

• Full Documentation s 

• Complete technical support 

• Fully compatible with IBM-AT 

SYSTEM CONFIGURATION B: 

• AT 640 KB RAM Bare Bone System 

• 1.2 MB Teac Floppy Disk Drive 

• 30 MB Hard Disk (39MS) 

• Western Digital WA-2 Floppy & Hard Disk Controller 

• 1 Year Nationwide (50 States) ON-SITE Service 
(Includes Parts & Labor) 

• MS DOS 3.1 



Evaluation Unit $1,095 
We Welcome VAR and Dealer Inquiry 
(quantity discounts available) 

All major credit cards accepted 


only®1,995 “ ™ 

GET OUT OF THE LOOP! 

NO MORE RETURNS OR LONG WAITS FOR REPAIRS 
WE WILL FIX YOUR COMPUTER ON SITE 
FREE OF CHARGE FOR 1 YEAR 

Business Engineering Scientific technologies 

1914 W. Farwell • Chicago, IL 60626 
(312) 465-8886 or (312) 262-3480 

Prices subject to change without notice 
IBM AT is a trademark of International Business Machines Corporation 


Turbo 286 - AT Compatible $1295 


• 640 K RAM 

• 6/8 MHZ Switchable 
from keyboard 

• 2 Floppy & Hard Disk 
Controller 

• 1.2 MB Floppy Disk 
Drive 

’ Serial, Parallel Ports 

• Color Graphics Card 
AT keyboard 


• 8 expansion slots 

• 200 Watt Power Supply 

MEDICAL & DENTAL 

• Billing & Posting 

• Faster Collection 

• Improved Cash Flow 

• Easy Insurance Procedure 

• Appointment Scheduling 

• Management Reports 

LEGAL SOFTWARE 

• Real-Time, Multi-User VIDEO STORE 

. Time & Billing MANAGEMENT 

• Client/Matter Reports # Pu|| Rental Tracking 

• Aged A/R Report # Membership Control 

• Matter Account Inquire # Employee Code System 

• Transaction Entry & # High/Low Rental Report 

CONSTRUCTION -Overdue Tape Report 

POINT OF SALE 

• For all Retail & 
Wholesale Businesses 

• Cash Drawer & Bar 
Code Scanner Interface 

• Complete Audit Trail of 
all P.O.S. Transactions 

• Inventory Inquiry during 
sale, and much more... 


• Fully Integrated 
Construction 
Accounting System 

• Job Costing 

• Accounts Payable 

• General Ledger 

• Payroll 

• Accounts Receivable 

• And much much more 































A MEGABYTE FOR DOS! 


MicroWay is the world’s leading retail¬ 
er of 8087s and high performance PC 
upgrades We stock a complete selec¬ 
tion of 8087s that run from 5 to 12 
MHz. All of our coprocessors are 
shipped with a diagnostic disk and the 
best warranty in the business - one 
year! We also offer daughterboards for 
socketless computers (NEC PC) and 
287Turbo which increases the clock 
speed of the 80287 from 4 to 10 MHz. 
Our NUMBER SMASHER/ECM™ runs 
at 12 MHz with a megabyte of RAM 
and achieves a throughput of .1 mega¬ 
flops with 87BASIC/INLINE, Intel For¬ 


tran, or Microsoft Fortraa Software re¬ 
viewers consistently cite MicroWay 
software and 8087 expertise as the 
best in the industry! Our customers fre¬ 
quently write to thank us for recom¬ 
mending the correct software and 
hardware to meet their specific needs 
They also thank us for our same-day 
shipping! In addition to our own prod¬ 
ucts which support the 8087 and 
80287, we stock the largest supply of 
specialized software available For 
more information call us at 

617-746-7341 


NUMBER SMASHER/ECM™ 
THE FASTEST ACCELERATOR 
CARD AVAILABLE 

gives you 12 MHz speed in two modes 
704K or one megabyte of “Extended 
Conventional Memory.” MEGASWITCH 
MMU and MegaDOS software make it 
possible to run DOS applications with 
up to 1015 K using PC compilers Auto¬ 
CAD and Lotus 1-2-3. Does not re¬ 
quire EMS software Totally compat¬ 
ible ... from $599 for 512 K and 9.54 
M Hz to $1199 with one megabyte and 
8087-12. 

Cooling Fan (for 12 MHz).$80 



SPEED UP YOUR AT 
OR AT COMPATIBLE 
WITH 287TURBO” 10 MHz 


Micro 

lAlav 


8087Support 

For the IBM PC, PC XT, PC AT and Compatibles. 


A2 D-160 Microway’s Data Acquisition Board 
performs 160,00012 bit Analog to Digital conver¬ 
sions per second! Includes software drivers The 
fastest 12 bit A to D board available For the IBM 
PC XT and compatibles.$1295 

87SFL™ Accurate and fast Scientific Sub¬ 
routine Packages. More than 145 functions: 34 
Elementary Fens, 18 Probability and Statistical 
Fens, 15 Random Number Generators, Ei(x), E„(x), 
li(x), Si(x), Ci(x), r(x), i{x), B(x,«), l x (a,b), erf x, S(x), 
C(x), J„(z), Y„(x), l„(z) ,K„(x), Ai(x), Bi(x), Ai'(x), Bi'(x), 
berx, bei x, ker, x, kei'x, K(x), E(x), F(p|a), E(p|a), 
n(p|a,b), A(a,b,p), i?(z), z), P„(x), H„(x), 

L ( ? (x), J ( “-^ (x), G„(p,q,x), C ( “> (x) and many more. 
Callable from FORTRAN, Pascal, BASIC and C. 1st 
module $250, 2nd on $100. 

MATRIXPAK™ manages a MEGABYTE! 

Written in assembly language, our runtime pack¬ 
age accurately manipulates large matrices at very 
fast speeds Includes matrix inversion and the 
solution of simultaneous linear equations Call¬ 
able from RM or MS Fortran, MS Assembler, or 
87BASIC/INLINE.each $99 

87FFT™ Written in assembly language per¬ 
forms Forward and Inverse FFTs on real and com¬ 
plex arrays which occupy up to 512 Kbytes of 
RAM. Also does convolutions auto correlations 
hamming, complex vector multiplication, and com¬ 
plex to radial conversions. Callable from most 

8087 compatible compilers.$200 

87FFT-2™ performs two-dimensional FFTs 
Ideal for image processing Requires 87FFT $100 

FASTBREAK™ 8087 support for Lotus 

1 -2-3™ Version 1A or 1 A*.$79 

Microsoft Fortran V 3.31.$209 

IBM Professional Fortran.$565 

Ryan-McFarland Fortran V 2.0.$399 

LAHEY Fortran F77L.$477 

Grafmatic for Fortran or Pascal.$125 

MultiHalo Graphics (1 language).$189 

Microsoft CV 4.0.$299 

STSC APL'fr PLUS/PC.$450 

INTEL, JRAM, AST, MAYNARD. CALL 


Micro 

Way 


P.O. Box 79 
Kingston, Mass 
02364 USA 
(617) 746-7341 


w * The only Intel-Lotus EMS board 
whicFTcomes with two megabytes of cool-running 
low power drain CMOS RAM installed. Includes 
RAM disk print spooler, disk cache and EMS driv¬ 
ers For the IBM PC, XT & compatibles.... $549 

DFixer™ Our disk utility which thoroughly 
checks PC or AT hard disks for bad sectors and 
updates the MS DOS file allocation table accord¬ 
ingly. Solves the AT hard disk problem! ... $149 

DOptimizer™ Optimizes the way your hard 
disk or floppy stores its files Speeds up accesses 
by recombining fragmented files.$49 

DCache™ Our disk caching software speeds 
up your I/O by storing repetitively used tracks in 
memory. The amount of memory used can be 
selected in 64 Kbyte banks.$49 

87 MACRO/DE BUG" Contains all the 
pieces needed for writing 8087/80287 assembly 
code & Microway’s 87DEBUG debugger~$199 

OBJ-ASM™ ' A multipass object module trans¬ 
lator and disassembler. Produces assembly lan¬ 
guage listings which include public symbols, ex¬ 
ternal symbols and labels commented with cross 
references Ideal for patching object modules for 
which source is not available.$200 

87 BASIC™ includes patches to the IBM BASIC 
or MS Quick BASIC Compiler for USER TRANS¬ 
PARENT 8087 support Provides super fast per¬ 
formance for all numeric operations including trig 
onometrics transcendental addition, subtrac¬ 
tion, multiplication, and division.each $150 

87BASIC/INLINE” converts the output of 
the IBM BASIC Compiler into optimized 8087 
inline code which executes up to seven times fast¬ 
er than 87BASIC. Supports separately compiled 
inline subroutines Requires the IBM BASIC Com¬ 
piler Version 1 and a Macro Assembler. Includes 
87 BASIC.$200 

RTOS - REAL TIME OPERATING SYSTEM 

RTOS is a multi-user, multi-tasking real time oper¬ 
ating system. It includes a configured version of 
Intel’s iRMX-86, LINK-86, LOC-86, LIB-86,OH-86, 
and MicroWays87DEBUG. Runs on the IBM-PC, 
XT, PC-AT and COMPAQ.$600 

INTEL COMPILERS 1 

FORTRAN-86. $750 

PASCAL-86.$750 

PL7M-86.$500 

ASM-86.$200 

’Requires RTOS or iRMX-86. All Intel compiler names and 
iRMX-86 TM Intel Corp 


8087 UPGRADES 

All MicroWay 8087s include a one year warranty, 
complete MicroWay Test Program and accurate 
installation instructions 

8087 5 MHz $114 

For the IBM PC, XT and compatibles 

8087-2 8 MHz $149 

For Wang AT&T, DeskPro, NEC, Leading Edge. 

80287-3 5 MHz $179 

For the IBM PC AT and 286 compatibles 

80287-6 6 MHz $229 

For 8 MHz AT compatibles 

80287-8 8 MHz $295 

For the 8 MHz 80286 accelerator cards 

NEC V20, V30.$16, $30 

64K RAM Set 150ns. $10 

256K RAM Set 150ns $29 

256K RAM Set 120ns. $39 

128K RAM Set PC AT $49 

287Turbo" 10 MHz If you own an AT, 
Deskpro 286 or AT compatible this is the card you 
need to get reasonable numeric performance It 
plugs into your80287 socket and includes a spe¬ 
cially driven 10 MHz 80287. The card comes in 
three configurations The IBM AT version includes 
a hardware RESET button.$450 

287Turbo8 MHz. $369 

87/88Turt>o“ is a stubby card which includes 
a clock calendar and a speed controller which 
changes the speed of your motherboard from 4.77 
to 7.4 MHz. Its use requires your PC to have a 
socketed 8284. Typical speed increase is 1.6 to 
2.0. The card overcomes slow hardware by slow¬ 
ing up only when such devices are accessed and 

running at full speed otherwise.$149 

Optional 8087-2.$149 

286T urboCache” This accelerator for the 
PC or XT uses 8K of cache memory and 80286/ 
80287 processors to provide an average speed 
increase of 3:1 for most programs Call Tor speck 
fications and benchmarks. 


Call for our complete catalog of 
software which supports the 8087. 

In London, please phone 223-7662 





















































EVSAN COMPANY 

P.O.BOX 2143 DALY CITY, CA 94017 


(415) 991-1051 




DYNAMIC RAMS 

100ns 

100ns 

150ns 

120ns 

120ns 

150ns 

120ns 

150ns 

150ns 


SPEED UP YOUR IBM PC 20-30% 
REPLACE 8088/8086 with: 


V-20 8mhz 
V-20 5mhz 
V-30 8mhz 


EPROMS 



MATH 

CO-PROCESSORS 

65.00 

C8087- 2 

8mhz 

4.75 

C80287-6 

6mhz 

2.75 

C80287-8 

8mhz 

3.10 

1.20 

STAT 

1C RAMS 

1.00 

4.25 

3.95 

.98 

43256L 

1 20ns 

6264L 

100ns 

6264L 

1 20ns 


6264L 

150ns 


6264P 

150ns 

9.95 

8.95 
11.00 

6116P 

150ns 

2016B 

100ns 

4016 

150ns 

4016 

200ns 


2114A 

120ns 


6147 

35ns 



25.50 

3.95 

3.60 
2.85 
2.65 
1.45 
1.75 

1.60 
1.30 
1.50 
3.25 


27512 

250ns 

18.75 

27256 

250ns 

5.50 

27C256 

200ns 

7.10 

27C256 

250ns 

6.75 

27128 

150ns 

5.75 

27128 

250ns 

3.60 

2764 

200ns 

3.75 

2764 

250ns 

3.20 

27C64 

200ns 

4.90 

2732A 

200ns 

3.90 

2732A 

250ns 

3.50 

2564 

450ns 

7.50 

2532 

450ns 

4.10 

2716-1 

350ns 

3.70 

2716 

450ns 

2.95 

2708 

450ns 

8 0 0 O' s 

2.50 

8031 AH 

5.25 8243 

2.00 

8035 

1.95 8250A 

3.95 

80C35 

3.75 8251A 

1.65 

8039 

2.50 8253-5 

1.75 

80C39 

4.00 8254 

3.50 

8085A 

1.75 8255A-5 

1.80 

80C85 

3.75 8272 

3.50 

8086 

5.00 8274 

4.75 

8155 

1.60 8284 

2.95 

8156 

2.25 8288 

5.25 

8212 

1.60 8748H 

6.25 

8216 

1.50 8749H 

8.25 

8226 

1.75 


8237A-5 

4.75 



INTERFACE 


COLOR CRAPHIC CONTROLLER : 

D7220AD 18.50 


MOTHERBOARDS 


XT Motherboard 


$ 149.00 

XT TURBO BOARD 


210.00 

AT Motherboard 


999.00 

IBM COMPATIBLE 


INTERFACE 

CARDS 


Floppy Disk Drive 

Adaptor 

$ 45.00 

Color Graphic Adaptor 

80.00 

Monographic Card 


99.00 

Multifunction Cards 

95.00 

FLOPPY DISK DRIVES 

TEAC 5V' FD55B 


94.00 

FUJITSU 5V M2551 

82.00 

DIGITAL REAL TIME 

CLOCK 


5832 


2.80 

6242 


4.90 

Z80 FAMILY 



Z80A CPU 

4mhz 

1.20 

Z80A CTC 

4mhz 

1.20 

Z80A PI0 

4mhz 

1.20 

Z80A DART 

4mhz 

2.75 


1488 .32 1489 .32 



PRIME PARTS 
100% GUARANTEED 


TERMS & CONDITIONS : 

1) Visa 4 Mastercards Accepted with 


3% surcharge. 

2) Prices subject to change. PLease call 
for current 4 volume pricing. 

3) Shipping 4 Handling (1 1b) 

UPS Surface $3.00 

UPS 2nd Day $4.50 

California Residents add 6.5% sales 
tax. 


STATIC RAMS 

5564PL 150ns 

5565PL 150ns 

PROMPT DELIVERY 


OFFICE HOURS: 



Monday thru Friday 7:30AM - 5:30PM 

Saturday 7:30AM -12:00Noon 

Data Sheets: $0.25 each 


Quarterly Flyers available , please call 

We reserve the right to substitute 
manufacturer. All merchandise subject 
to prior sale. 


P.C. MEMORY HOTLINE 

LEADER IN WHOLESALE PRICING 

SEAGATE, TANDON, OKI, AMDEK, TEXAN AND MORE 

20MB HARD DRIVE HH.... 

.$255 

MONITOR 12"COLOR640x200... 

.$249 

p w/CONTROLLER. 

.$345 

MONITOR 12" COLOR 640 x400... 

.$319 

30MB HARD DRIVE HH.... 

.$349 

PRINTER DAISY WHL 22 CPS.... 

.$199 

w/CONTROLLER. 

.$459 

PRINTER DAISY WHL 40 CPS.... 

.$299 

50MB HARD DRIVE HH.... 

.$629 

4MB MEMORY EXPNSN CARD.... 

.$199 

w/CONTROLLER. 

.$819 

MODEM 1200 HAYES COMPTBLE .. 

.$ 99 

FLOPPY DRIVES HH. 

.... $66/99 

COLOR GRAPHICS CARD ... 

.$ 59 

CONTROLLERS. 

.CALL 

DISK HEAD CLEANING KIT. 

.$1.49 

PLEASE CALL FOR VOLUME DISCOUNT 


1 

-818-376-1440 
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YOUR ACCESS 
TO THE 

SOPHISTICATED 
IBM PC 

APPLICATIONS 
AND INPUT 
YOU HAVE TO 
KNOW... 



OURNAL. 


Jf 


As a systems designer, integra¬ 
tor, DP/MIS specialist, or consult¬ 
ant, you need PC TECH JOURNAL. 

PC TECH JOURNAL provides the 
tools and know-how to expand 
the functions and capabilities of 
your system. 

Stay in the fore-front of IBMs 
rapidly changing PC technology 
—subscribe to PC TECH JOURNAL 
today! 

■ One year (13 issues) only $26.70. 


I Two years (26 issues) only $53.35. j“' 

I Save 50% off the annual single¬ 
copy price of $53.35. 


Your subscription includes the 
special PC TECH JOURNAL DIREC¬ 
TORY issue published in Novem¬ 
ber. This is a comprehensive 
source and reference to the artic¬ 
les and products reviewed and 
featured in PC TECH JOURNAL 
beginning with the premier issue 
published in July 1983! 


FOR SYSTEMS EXPERTS ONLY! 

Yes! Please begin my subscription to PC TECH 
JOURNAL for: 

FI Two yea rs (26 issues) for $53.35. 

| | One year (13 issues) for $26.70. ^' 

Savings based on annual single-copy price of $53.35. 

Mr./Mrs./Ms----- 

please print full name 4S630 

Company_ 

Address_ 

City_State_Zip_ 

® Payment enclosed (3 Bill me later 

Add $6 per year outside USA for postage, US currency only. Please allow up to 60 days for 
delivery of first issue. Basic annual subscription cost is $34.y7. 



FOR PC DECISION MAKERS! 

Yes! Please begin my subscription to PC TECH 
JOURNAL for: 

13 Two years (26 issues) for $53.35. 

□ One year (13 issues) for $26.70. SAVE 50%! 

Savings based on annual single-copy price of $53.35. 

Mr./Mrs./Ms._ 


Company , 

Address_ 

City_ 


please print full name 


_ State _ 


-Zip, 



■ Payment enclosed ■ Bill me later 

Add $6 per year outside USA for postage, US currency only. Please allow up to 60 days for 
delivery of first issue. Basic annual subscription cost is $34.97. 


GIVE PC TECH JOURNAL AS A GIFT! 



Give a business associate a subscription to PC TECH 
JOURNAL. It's a great holiday—birthday—anytime 
gift for a systems designer, integrator or DP/MIS 
professional! 

Yes! Please send a one year (13 issues) subscription 
of PC TECH JOURNAL 
TO: 

Mr./Mrs./Ms_ 


Company _ 
Address_ 


4S648 


_ State. 


-Zip_ 


You're saving 50% OFF the 
| annuahrewsstand price of 

I Add$6peryea r outside USA for 

I postage. US currency only. 

| Please allow up to 60 days for 

I delivery of first issue. Basic 

I annual subscription cost is 
$34.97. 


Please bill me for $26.70 and send the gift card 

from: 

Mr./Mrs./Ms._ 



State. 


-Zip. 
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FOR THE 
INFORMATION 
YOUNEED! 

□ ANIMATION 

□ TERMINAL 
EMULATION 
ADVANCED 
LANGUAGES 
DATA SYNTHESIS 

TECHNOLOGICAL 
ADVANCES 
1 PRODUCTS FOR 
SYSTEMS EXPERTS 

AND THE SPECIAL 
PC TECH JOURNAL 
DIRECTORY ISSUE! 

Subscribe today! 
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* miCROstar —xt & at computer systems 

(1 WEEK DELIVERY) 


MiCROstar—XT 
Only $499 
SYSTEM 1: 

Includes: 

* 4.77-8 MHZ Turbo 

* 256 K Memory 

* Key Board 

* 360 K Floppy Drive 

SYSTEM 2 : 

Only $1099 

Includes: 

* Turbo Mother Board 

* 640 K Memory 

* 20 MB Hard Disk 

* 360 K Floppy Drive 

* Monochrome TTL Monitor 

* Hi-Res Mono Card 

* Key Board 



FREE 


Fully configured and tested 
for your system requirement 


' One Year Limited Warranty 
* Dealers and Corporate qty. 
Discount available 


MiCROstar—AT 
Only $1399 
SYSTEM 1: 

Includes: 

* 512 K Memory (1 MB Optional) 
8 MHZ -80286 CPU 
Phoenix Bios 

1.2 MB or 360 K Floppy Drive 

SYSTEM 2: 

$2099 

Includes: 

* 30 MB (40 ns) Hard Disk 

* 1 MB Memory 

* Monochrome Monitor 

* Monochrome Adaptor 

* Same as System 1 


IBM 

IBM-XT w. 640 K, 20 MB...S2399 
IBM-AT w. 512 K, 30 MB...S3799 
IBM-PC w. 256 K, 2 Drvs...$1299 

COMPAQ 

Portable 256 K, 2 Drives...$1649 
COMPAQ Port. II from...$2699 
DESKPRO W. 128 K, 1 Drv...$1649 

SPERRY 

SPERRY-HT w. 256 K, 

2 Drives, Monitor...$1899 

SPERRY—IT w.44 MB 

1.2 MB Flp., 1 MB...S3299 

LEADING EDGE..$ Call AT & T ...$ Call EPSON EQUITY..$ Call 


* Hard Disk Subsystems * 
20 MB Seagate...$429 
30 MB Seagate...$529 
40 MB Complete..$799 
AT HARD DRIVES 
20 MB Seagate...$599 
30 MB Seagate...$699 
44 MB Miniscribe..$1299 
60, 80, 120 MB..S Call 


* Printer For You * 

EPSON FX-286...S549 
EPSON FX- 85...S399 
LQ 800, LQ 1000, LX 80..$ Call 
TOSHIBA 321/351..S549/S1049 
BROTHER M1509..S429 
HP LASERJET =LASER JET=...$ 
WE CARRY ALL OTHER 
PRINTER BRANDS 


Call 


* Software * 

LOTUS 1-2-3...S329 
DBASE III/FW II...S Call 

MODEMS 

1200 b int. Modem..$149 

* HAYES * PROMETHEUS 

* MEMORY CARDS * 

384 K MFC w. C, S, P, G, 
AST Six Pack 384 K...S219 


$ Call 
.$ Call 


* BEST PRICES * BEST SERVICE * FAST DELIVERY 

1-800-MIC—STAR 
(313) 968-3323 _ 

Mon. - I i-i. 0-7 MiCRO star 

Sat. 10-5 “ 1 

















IBM COMPATIBLES AT AFFORDABLE PRICES! 


SEAGATE HARD DISKS 

20 MB Internal Half-Height . $325 

30 MB Internal High Speed . $670 

40 MB Internal High Speed . $775 

60 MB Internal High Speed . $Call 

120 MB Maxtor 18MS .. $Call 

Custom configurations with various 
lard disks, EGA, CGA, and monitors 
available at low prices. 

Full Warranty and Manuals 
FCC Approved 


WINTECH DATA PRODUCTS CORP^ 
377 ROUTE 17 
HAS8ROUCK HEIGHTS, NJ. 07604 


TERMSt C.O.D., VISA/MC, PRE-PAYMENT, L.C., OR WIRE TRANSFER. PRICES, SPECS & TERMS SUBJECT TO CHANGE. 

PROTEUS IS A TRADEMARK OF WINTECH DATA PRODUCTS. 


TELEX: 510 601 0960 


100% COMPATIBLE 


DCR 

100% FASTER 100% COMPATIBLE 


COMPLETE 

SYSTEM.. 


*1795 


Stable 8-Layer Mother Board 

^ Intel 80286-10 CPU, 6/10 Mhz 

(12.5 MHz OPT) 

✓ Selectable Memory Wait State, 

0 or 1 

*^1.2 MB 5Vi" Floppy Disk Drive 
s 360K 5!4" or 3.5" Microfloppy 
Combination Hard/Floppy Disk 
Controller 

^ 1 MB RAM Expandable to 4 MB 
on MotherBoard 
s 5 Mhz DMA Bus 
^ 3 Serial Ports, Selectable RS232 
or RS422 

s 2 Parallel Ports 
is Clock/Calendar with Battery 
on Board 
^ Reset Button 

200 Watt UL Power Supply 


TURNKEY 
SYSTEM . . 


$979 


Stable 8-Layer Mother Board 
^ Intel 8088-2CPU, 4.77/8 Mhz 
^ 640K RAM Expandable to 1MB 
on MotherBoard 
O Memory Wait State 
360K 5V4" Floppy Drive 
2 Serial Ports, 2 Parallel Ports 
^ Clock/Calendar, SASI Interface 
on Board 
Reset Button 

*^135 Watt UL Power Supply 
^ Hercules Compatible Mono/ 
Graphics Adapter 
High Resolution Monochrome 
Monitor 


tIf 

I The Ir 


Intelligent Conclusion 


Turbo Screen/Application Generator 

Be 3-6 times more Productive!!! 

Guaranteed * For$69 95 (one month holiday special) 

Turbo Master helps you develop your functional specs (Generates Screen, File, Isam, Variable and Menu Control Documentation) and 
then allows you to “Quickly” prototype a validation model of your system. (Which can be incorporated as part of your functional 
specifications.) Turbo Master can then generate a super-fast Turbo Pascal Program that features advanced screen input and control, a 
professional control menu, the database functions of (1) Add/Edit/Delete Records (2) Search Database by any Key (3) Database 
Recovery programs (4) Screen/Printer Report for each of the keys. Each Key can have up to 6 fields. 



1 ry the demo package included for 30 days. 
If not pieased return for a full refund. 


*RISK FREE TRIAL 

Receive 6 Floppy Disks and a manual containing: 

1. Screen Painter/Edifor & Generator • Paint menu screens using keyboard • Has variable dictionary to 
provide consistant edits • Date entry masks • Date & range checks • Field and/or global help screens 
• Box & line drawing • Error & message handler 

2. Help Screen Maker - Different help screen for each field. 

3. Menu Editor & Generator • Allows selection by 4 methods. 

4. Database Program Generator « Produces “Easy to Read” code that can be easily modified by 
experienced developers. 

5. Resident Isam Module - compatible with Turbo Toolbox, but saves 8K of codespace and 10K of 
dataspace. 

6. Turbo Resident Screen Capture Utility which allows you to capture Text Screens from any running program. 


□ 


□ Turbo Master by 

Hawaiian Village Software . . $69.95 
Btrieve Interface by 
Innovative Interfaces 99.95 

Turbo Pascal by 

Borland International $99 95 

For Further information Call: 

(305) 892-5686 


& Much, Much More 

Credit Card & C.O.D. Orders Call: 1-800-821-9503 
In Florida 1-800-342-0137 


N 0 BOYALT'ES 

"o" Q,n, «r j 

Program® 


Add 7.50 shipping to all U.S. Cities All foreign 
orders add 15.00 per product ordered 

Btrieve is a trademark of SoftCraft Inc. Turbo Pascal & 
Turbo Database Toolbox are trademarks of Borland 
International 











































From B C Associates — 




NETWORKING FOR.‘99A USERI 


Yes, it’s true, now you can take control of your data handling 
problems and implement your own PC local area network for 
only $99.00 per station (plus software, power supply and 
cables). 

Are you tired of carrying around a box of diskettes just to 
transfer information among your many PC systems in your 
office? You’ve probably looked into networks, but the high cost 
of such systems kept you away. 


Now there’s SimpleNET™. A truely low cost/ medium perfor¬ 
mance alternate to the high priced systems. SimpleNET uses a 
small interface module which attaches to your PC systems and 
a PC Network (DOS 3.x) compatible network BIOS program. 
The interface allows up to 32 users to be connected via a single 
interface cable with a maximum cable length of 1.2 kilometers 
(how about 4000 feet?). The software interface is compatible 
with DOS 3.x and the new PC Local Area Network Program 
available from your IBM dealer. 


SimpleNET Basic System* — For up to 4 users 

• Interface/Power supply module. (One power supply module is capable of driving 8 stations.) 

• User Interface modules • Network BIOS Software 

• Cable Package • Installation/Operations Manual 

Only $ 695 00 Complete 

'Requires IBM PC/XT/AT or compatible with one available asynchronous communications port. 


PROGRAMMERS AND SOFTWARE DEVELOPERS - LOOK AT THESE PRODUCTS! 

NO ROYALTIES REQUIRED 


ASMLIB 

The Programmer’s Library 

A Multipurpose set of over 200 Assembly Language sub 
routines supplied in the form on a linkable library. 

Virtual disk file hangling. 

Int. driven asynch. support. 

Graphics on EGA, here, and CGA. 

Floating point math and trig routines with 8087 support. 

Installable keyboard activated programs are easily written 
with ASMLIB’s special functions. 

Plus much, much more. 

Supplied with complete source code. 

Only S 149°° Complete 


asmTREE 

The Programmer’s B+Tree Data File 
Management System 

• A complete single/ multiuser database management system 
written entirely in Assembly Language gives the Lattice “C” 
or Assembly Language programmer these capabilities. 

• Up to 256 users. 

• Up to 256 index and data files. 

• Multiple key types. 

• Multiple indices per index file. 

• Duplicate and variable length keys. 

• Virtual file handling 

• Plus much, much more 

• Supplied with complete source code. 

Only *395°° Complete 


GenericGL - Generic general ledger package can be used by 

any program...UDS...$295.00 

FSEdit - Full sreen edit package by UDS...$49.95 


REALIA COBOL USERS! 

FPLIB - Floating point library package with 8087 support and 
trig functions...$149.00 


Full Money Back Guarantee 


1 


B C ASSOCIATES 

3261 No. Harbor Blvd., Suite B 
Fullerton, CA 92635 

( 714 ) 526-5151 



Enclosed please find my DCheck DMoney order for $_ 

Please send the following: 

QTY 

_ SimpleNET Basic 4 user...by UTE . $695.00 each = 

_ asmTREE database development system . $395.00 each = 

_ ASMLIB Assembly Language library . $149.00 each = 

_ GenericGL general ledger package . $295.00 each - 

_FSEdit full screen editor. $ 49.95 each = 

_ FPLIB Realia COBOL Floating point pkg. $149.00 each = 

All prices include UPS shipping within continental United 
States. Outside U.S. please add $10 per package. Calif, 
residents please add 6.5% sales tax. 

Total 
















































REQUIRED READING FOR 
AIL IBM PC SYSTEMS EXPERTS 


If you're a systems expert, microcomputer 
specialist, or MIS/DP professional working with 
IBM PCs, you need the comprehensive informa¬ 
tion PC TECH JOURNAL provides 13 times a year! 

It's the only magazine that provides you with 
the technical information to help you increase 
the performance of your multi-component sys¬ 
tem. It talks to systems experts and systems 
designers in the language you understand— 
about the applications ana products you have to 
know about! 


As part of your annual subscription to PC TECH 
JOURNAL, you'll receive the special PC TECH 
JOURNAL Directory issue published in Novem¬ 
ber, the most comprehensive guide and index to 
the products in the PC marketplace and PC TECH 
JOURNAL'S coverage! 

Don't leave a gap in your required reading, 
subscribe to PC TECH JOURNAL now and save 50%! 

For faster service call Toll-Free 1-800-852-5200 today! 


Send me PC TECH JOURNAL for. 

□ One year (13 issues) for $26.70. CAlfE CAO/aI 

□ Two years for $53. 35. ,M¥ S 9W /0 * 

Savings based on annual single-copy price of $53.35. 

Mr./Mrs./Ms_ 


4Z577 


.. PO. Box 2966 

OURNAL Boulder, CO 80322 


Company. 
Address_ 


(please print full name) 


City. 


. State. 


.Zip. 


□ Bill me □ Payment enclosed 

Add $6 per year for postage outside USA, US currency only. Please allow up to 60 days for delivery of first issue. Annual Basic subscription price is $34.97. 


TOLL FREE 
ORDER LINE 

800-258-00281 

FOR INFORMATION CALL 

r _ 616-452-3457 , 

3M DATA RECORDING PRODUCTS! 


Computer Tape 


] 


NEW TAPE BACKED BY 3M S UNSURPASSED WARRANTY 

'educes data loss. Protects itself and | 
igh reliability tape tape is completely compatible at all densities, inclutj 


Black Watch® Unique substrate durability extends tape life 
your valuable data against physical damage 
777 Scries High life, high reliability tape. Ta 
6250 BPI 100% tested 


Black Watch® 

(700 Series) 

Product Per Reel 

600' w/seals. $ 7.65 

1200" w/seals. $11.05 

2400' w/seals. $12.85 

I 3600' w/seals. $18.55 

f 2400' W/EZ II . $13.35 

3600' w/EZ II . $19.15 

10 Reels/Case 

Quantities less than 20, add 5% - Shipping F.O.B. Grand Rapids, Ml 


(777 Series) 
Per Reel | 
$ 7.45 
$ 9.75 
$12.35 

$12.85 


3M Data Cartridges 


Par Cartridge 

40+ Quantity . 10-30 40 + 

$12.40 DC 600 A. $20.85 $20.60 

$15.30 DC 600 HC. $23.50 $23.30 

$18.50 DC 615 HC. $17.50 $17.20 

$18.75 DC 1000 . $12.50 $12.30 

DC 2000. $17.25 $17.05 

Quantity less than 10, add 5% — Shipping F.O. 


Quantity . 10-30 

DC 100 A. $12.60 

DC 300 A. $15.95 

DC 300 XL . $18.80 

DC 300 XL/P ... $18.95 


3M Diskettes 


Grand Rapids, Ml 

| DURABLE, CERTIFIED 100% ERROR FREE 
LIFETIME WARRANTY 


ORDER NOW! LIMITED TIME OFFER 


5’A" Diskettes 

SSDDRH .$ .76 ea 

DSDDRH .$ .99 ea .. 

DSHD 96TPI .$2.23 ea Sold 10/Box 

special! unbranded 


3 V 2 " Diskettes 

SS Micro . $1.39 ea 

DS Micro ............ $1.99 ea 


100% ERROR FREE 
LIFETIME WARRANTY 

With Hub Rings. Write Protect Tabs 
I Tyvec Envelopes. User ID Labels ■ 
1 In Factory/Sealed Poly Pr-*-- 


>u Get Everything But The Box — 

5V«" 


Par Disk) 

3V2" 


SSDD 

DSDD 

DSHD96TPI 

.45 

.50 

1.69 


ss 

DS 

1.39 

1.65 


8" Diskettes 

SSSD . $1.51 ea 

SSDD . $1.85 ea 

DSDD . $2.05 ea 

SPECIAL OFFER! 

DATA CASE 
JUST $5.00 5 Vi” Diskettes 

DaHvarstf Prtc. HOLDS SOI 

lh Order of 100 Brandedor Unbranded Diskettes) 


Minimum order: $25.00. A discount for 300 or more diskettes. Add 10% for less than 50 diskettes. Shipping 
and Handling: $4.00 per 100 diskettes. Continental U.S.A., APO/FPO, add $8.00 per 100diskettes. Reduced 
shipping charge for larger quantities. C.O.D. add $4.00 Cash or certified check. Ml residents add 4% sales 
tax. Prices subject to change without notice. HOURS: 8:30 AM - 6:00 PM Eastern Time. 

Precision Data Products 

P.O. Box 8367, Grand Rapids, MI 49518 

Customer Service & Information: (616) 452-3457 ISx2) 

Toll Free Order Lines: MI 1-800-632-2468 

Outside MI 1-800-258-0028 


COD. 


CANADIAN SOURCE for MSDOS/PCDDS 

Programming Si Development Aids 



$us 

SCDN 

Lattice CV3.1 

425 

BOO 

C-Food Smorgasbord 

1 25 

1 SD 

C-Food Source Code 

425 

600 

Essential C Utilities 

1 85 

235 

Greenleaf Functions 

1 85 

260 

Greenleaf Commun. 

1 85 

230 

Lattice Windows 

250 

355 

Panel 

250 

355 

Instant-C 

480 

675 

Run/C CliteD 

1 25 

1 BO 

Run/C Prof. 

220 

31 5 

Rre-C 

335 

475 

P-Fix Plus 

335 

475 

P-Finish 

335 

475 

B-Trieve 

245 

345 

B-Thieve Network 

535 

835 

Disk Optimizer 

45 

35 


Too many to list — call us for more info 

• Dealer Inquiries Invited 

• Corporate Discounts Available 

• Masten-Cand/Visa accepted 

Call now SCANTEL SYSTEMS LTD 

801 York Mills Rd, Don Mills, Ontario 
M3B 1X7 — 416—449*9252/5 
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The XT-clone system pic¬ 
tured above is our Super 
System VII XT clone. It 
contains a turbo pro¬ 
cessor, a 20mb hard disk 
formatted RLL to 31 mb, 
640K RAM, two 360K flop¬ 
pies, 1 AT 1.2 mb drive, 
mono amber monitor, 
par port, ser port, clock 
and AT type keyboard! 
You might expect to pay 
thousa nds for th is system, 
but Floppy Disk Services, 
inc. will supply it ready 
to run with a 1 year war¬ 
ranty. Call for latest quotes 
on your custom system 
needs... 


Warranty is a term 
that sometimes is taken 
for granted. At Floppy 
Disk Services, we support 
one of the strongest war¬ 
ranty policies in the bus¬ 
iness. Our policy is to 
replace any equipment 
found to be defective in 
any way during the war¬ 
ranty period. Its as simple 
as that! No waiting for 
the merchandise to be 
sent back to the factory. 
If we find a problem, 
(other than abuse), we 
simply ship a new unit 
back to you. 


The 'Service' in Floppy 
Disk Services stands for 
the confidence you'll have 
in dealing with us. We 
do not make you wait 
when a problem comes 
up. We will be there to 
help, and more import¬ 
antly support and guide 
you. In the unlikely event 
we cannot answer your 
questions, a staff member 
will return a call to you 
in a timely and profes¬ 
sional manner with the 
answer. 


Floppy Disk Services 
has been supplying stor¬ 
age systems to the hobby 
and professional com¬ 
puter community for 7 
years now. You can buy 
with confidence from a 
supplier that is in for the 
long haul. Whether you 
need advice ortechnical 
help, our staff is here to 
serve you. 


CALL FOR FREE CATALOG 

Dealer Inquiries Invited 


Complete line of drive enclosures 


39 Everett Dr.Jldg, D Lawrenceville, NJ 08648 
(609) 799-4440 


^FLOPPY 

IDISK 

.SERVICES 





























HOT NEW PRICES! 

AT Clones $IWO. 

Portable Compact 

Clone XT. 799. 

XT Power Supplies. 89. 

XT/AT Keyboards. 69. 

Hayes Compatible Modem 
300/1200 INT/EXT .... 139. 

Mini UPS (200W). 335. 

Ext. Drive Case with 
80W Power Supply- 169. 


WINCHESTER 
DRIVE KITS 

20MB Half Height/CC.$379. 

10MB Portable 

Shock Mount. 379. 

20MB 3V2 Shock Mount 

Portables. 379. 

30MB Half Height (RLL). 449. 

30MB Full Height. 599. 

ALL DRIVE KITS INCLUDE: 
CONTROLLER CARD/ 
CABLES/MANUAL 


WINCHESTER DRIVES 

(5W' & 3V 2 ") 

10MB Portable Shock Mount 

(40g’s).$250. 

20MB Half Height ST225 .... 299. 
20MB Portable Shock Mount. 325. 
30MB RLL XT Compatible 

Kit. 449. 

Hardcards Available. 499. 

HIGH-SPEED 
HARD DRIVES 
(RT-AT-XT-RLL Compatible) 

20MB AT/Hi-Speed.$299. 

30MB AT/Hi-Speed. 499. 

50-160MB.® 

60MB PRIAM.$999. 

PERIPHERALS 

Composite Monitor.$ 79. 

Color Monitors 

AS LOW AS. 235. 

HiRes Monochrome 
Monitors. 119. 

IRWIN B/U TAPE SYSTEM . . .$449. 


ADD-ON CARDS 

Monochrome Card III.$ 79. 

Monochrome Graphics III 

WITH Port Printer. 99. 

Color Graphics Card V. 79. 

Printer Port. 29. 

Multi I.O. WITH 

FLOPPY CONTROLLER .. 99. 

Multi Function (6-PAK Lookalike) 
Card 0-384K w/Software.. 99. 

Hard Drive Controller. 99. 

Hard/Floppy Controller AT ... 190. 

EGA Cards. 239. 

Floppy Controller w/Cables .. 49. 


“OURS does what THEIRS does for a whole lot LESS!”...CALL TODAY! 


FLOPPY DISK DRIVES 

Mother Boards 
(Expandable to 640K) 

XT Compatible Turbo.$139. 

DSDD 48 TPI-360K 
Half Height: 

QUME/TRAK #142. 79. 

CHIPS 

41128.$ 3.25 

41256K-150. 2.39 

41256K-200 . 1.99 

4164.99 

8087-3. 119.00 

8087-2. 155.00 

80287-3 . 159.00 

80287-8 . 239.00 

NEC V-20. 14.00 


TO ORDER TOLL FREE CALL 

1 - 800 - 237-5758 

EXT. 108 

PRICES SUBJECT TO CHANGE DUE TO AVAILABILITY AND MARKET FL UCTUATI ONS._ 


CALL TODAY FOR ITEMS NOT LISTED AND DEALER PRICING. ADD 3.2% FOR 


16520 N. Florida Ave., Lutz, Florida 3354 


Vendor Line 
Inside Florida 
813-961-9444 

TECHNICAL 

SUPPORT 

813-961-5584 


mencan 

Semiconductor' 


THE BARE 
XT TURBO 
SYSTEM 


* 399 . 


“Looks, tastes, and 
acts like the IBM, 
AND, it’s 100 % 
COMPATIBLE!” 


AT’s and portables clones now available 
























































Exec-PC, Inc. 

P O Box 1 12.68 Shorewood. Wl 5321 

(414) 242-2173 f 
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64K ■ 128K ■ 256K 

DRAMS 

E [P> Fa © [Ml @ 
80287-10 ■ 80287-8 ■ 80287-3 
8087-3 ■ 8087-2 ■ 8087-1 

4416 ■ 4464 
V-20 ■ V-30 
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CIRCLE 375 ON READER SERVICE CARD 


(714) 497-6200 

CALL NOW FOR FREE CATALOG 


OiRCt. E 37R ON READER SERVICE. CARD 


Superior Program 
Duplication 

Everything you do rides on the disk your 
customer gets. Our top-quality duplication 
service guards your reputation and assures 
your satisfaction. Check these benefits! 

• aV 2 ", 5V4", 8", 48TPI, 96TPI, high density. 

• Choice of 600 formats provided on high 
quality media. 

• 24-hour delivery of 50 to 5,000 copies. 
Drop shipping. 

• Free warehousing and monthly inventory 
control report. 

• Labeling, collating, packaging and shrink 
wrapping service. 

• Copy protection. Free serialization. 

• Colored or black media with lifetime 
disk warranty. 

We’ve never missed a shipping date— 
10% discount if we do! 


■" -»- ■ ■- ■_ j .— 

western mumauc. 

DISK DUPLICATION 


1701 E. Edinger Ave., A-4, Santa Ana, CA 92705 
Call 714/547-3383 (Collect) 


CIRC I E 377 ON READER SERVICE CARD 




CIRCLE 378 ON READER SERVICE CARD 


LINK & LOCATE 

LINK & LOCATE enables PC users to produce 
ROM-based firmware for 8086/87/186 from 
object files generated by popular C compilers, 
such as from Wizard, Microsoft and Lattice, 
and MASM assembler from Microsoft 
Provides full control of segment placement 
anywhere in memory. Supports output of 
Intel HEX file for PROM programmers, Intel 
0MF absolute object file for symbolic 
debuggers and in-circuit emulators. Includes 
Intel compatible linker, locator, librarian and 
hex formatters $350. 

SYSTEMS & 

2- SOFTWARES 

3303 Harbor Blvd, C11, 

Costa Mesa, CA 92626 
Phone: (714) 241-8650 
FAX: (714) 241-0377 
TWX: 910-695-0125 


CIRCLE 379 ON READER SERVICE CARD 
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fANSI- 
CONSOLE" 

The Integrated Console Utility™ 

FAST, POWERFUL 
ANSI.SYS REPLACEMENT 

For the IBM-PC, AT, and clones 
New Version 2.00 is MUCH FASTER 

• Speed up your screen writing 

• Extend your ANSI.SYS to full VT100 

• Scroll lines back onto screen 

• Save scrolled lines into a file 

• Add zip to your cursor keys 

• Free your eyes from scroll blinking 

• Easy installation 

• 43 line EGA support 

• Over 40 other useful options 

“So many handy functions rolled into 
one unobtrusive package” 
-PC-World Feb 86 pg 282. 

460 p Manual (w/slip case) & disks $75 
Satisfaction Guaranteed! 
Order Yours Today! 

HERSEY MICRO CONSULTING, INC. 
Box 8276, Ann Arbor, Ml 48107 
(313) 994-3259 VISA/MC/Amex 


CIRCLE 380 ON READER SERVICE CARD 


DATA SENTINEL 

c 



Provides Seal (Encryption) and Open (Reconstruction) 
of Private Data 

• Hardware Key Plugs Into a PC or Compatible Parallel Port; 
Transparent to Printer Operations 

• No Systems Work Necessary; Up and Running in Seconds 

• Easy-To-Use Menu Driven Software; No Password 
Required 

• Data Files Encrypted by Des or Rainbow Algorithm 

• Compression Feature Reduces Files to 50% of Original Size 

• Removal of Data Sentinel Prevents Access to Sealed Data 

• Can be Configured for Corporate Needs 

$ 195.00 

Free Extra Matching Key Included; 30 Day Refund 


EVALUATION KIT AVAILABLE 


O RAINBOW 

TECHNOLOOES. NC. 
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Get the whole 
stray on graphics 
terminal emulation. 



To find out more about software 
that lets your PC emulate 
TEKTRONIX™ 4105/6/7/9 and 
DEC VT100™ terminals, 
call or write: 

<| GRAFPOtnT 

4340 Stevens Creeks Blvd., Suite 280, 

San Jose, CA 95129 (408) 249-7951 
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JOURNAL 

TECH MART 
TECH BOOK 

THE CLASSIFIED ADVERTISER’S 
FORMULA FOR SUCCESS IN 
SELLING TO TECHNICAL 
EXPERTS IN THE IBM 
MARKETPLACE. 

FOR RATES & INFO 
CALL: (212) 503-5115 


17971 SKYPARK CIRCLE SUITE E. IRVINE. CA 92714 


(714)2610228 






















TECH MART 


WITH XCELX 

BABY ROLLS EDITION 


JOURNAL 


CIRCLE 388 ON READER SERVICE CARD 


CIRCLE 384 ON READER SERVICE CARD 


CIRCLE 389 ON READER SERVICE CARD 


CIRCLE 386 ON READER SERVICE CARD 


OURNAL 

> 

TECH MART 
TECH BOOK 

THE CLASSIFIED ADVERTISER’S 
FORMULA FOR SUCCESS IN 
SELLING TO TECHNICAL 
EXPERTS IN THE IBM 
MARKETPLACE. 

FOR RATES & INFO 
CM I ■ I? 191 503-5115 


CIRCLE 387 ON READER SERVICE CARD 


ATTENTION TURBO PASCAL USERS! 

Crash the 64K Barrier 

Try TURBO PACKAGE now! 

90 day money back guarantee! 

Modular Programming! 
Promotes REUSE of working CODE 
CUTS development TIME 
IMPROVES system RELIABILITY 
SIMPLIFIES program MAINTENANCE 

FILL 640KB with code/data any way you want 
VERY FEW CODE CHANGES. 
FASTER than chaining or overlaying 

SUPERMATH, FREE! 

With purchase of Turbo Package 
40 plus LONG (32-bit math) routines 
Faster than real - big enough for $. 
ASM coding insures top performance 

Just $49.95 (in TX add tax) 

Visa/MC (no shipping chg) 

Write or call for more information 


CONVERSATIONAL COMPUTER SYSTEMS 

€ 5371 Verbena Rd. 

San Antonio, TX 78240 
Phone: (512) 692-0353 


REPRINTS AVAILABLE 

Quantity reprints of articles appearing 
in PC Tech Journal are available and 
will be prepared to meet any special 
requirements. Inquiries should be 
directed to Jennifer Locke, Reprints 
Dept., Ziff-Davis Publishing Co., 1 Park 
Ave.. New York, New York 10016, 
Phone 212-503-5447. 
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Sort RM/COBOL Files 


• • • QISORTC 


Finally, a sort utility for RM/COBOL. 
Using efficient algorithms m assembly language making it 
the fastest sort on the MS-DOS market. Qisortc supports: 


• RM/COBOL Version 1.5x & 2.xx files 

- Single / Dual File Indexed 

- Relative and Sequential 

• ASCII, COMP-1, & COMP-3 fields 

• 32 sort control fields 

- ascending / descending 

• 32 record selection fields 

- EQ:NE:GT:GE:LT:LE field: constant 

- implied AND, OR may be specified 

• 32 output fields or total record 

• CALL from RM/COBOL, when provided 
subroutine is linked with runtime 

• Use pathnames and return codes 

• Keyboard or Parameter file 

• Requires MS-DOS ver 2,xx or above- 

• Only $95.00 - COD, VISA, or M/C. 

Qnantumn Information Systems, Inc. 

18609 76th West, Suite H 
Lynnwood, Washington 98036 
(206) 774-7678 Telex 4941041 


GET YOUR 
SLOW 

IBM XT286 
TO RUN AT 
9.5MHZ 1 

(NORTON SI= 11.5 > z 


^ BG I COMPUTER DIV. 
£ 215-538-3900 
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THE FILE STORAGE METHOD 
USED BY PCTECHLINE. 

The ARC file archive utility can 
save 50% or more on disk storage, 
and modern transfer time. 

• Not copy protected 

• Program Sources Included 

Only $50 

A sophisticated and eminently 
useful product.” 

—PC Week 

SYSTEM ENHANCEMENT ASSOCIATES 

21 New Street, Wayne, NJ 07470 

(201) 473 : 5153 


PROTECT 
YOUR COPIES 
OF 
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Make your collection of PC TECH 
JOURNAL a handsome addition 
to your office or home—and pro¬ 
tect and organize them for easy 
reference! 

PC Tech Journal Magazine 
Binders and cases are made of 
durable luxury-look leatherette 
over quality binder board. Custom 
designed for PC TECH JOURNAL, 
every order receives FREE transfer 
foil to mark dates and volume 
numbers. 

FOR FAST SERVICE CALL 
TOLL-FREE 1-800-972-5858 


MAGAZINE BINDERS 



Hold your 
issues on 
individual 
snap-on 
rods. $8.95 
each; 3 for 
$25.75; 6 for $48.75 


OPEN BACK 
CASES 

Store your copies for 
individual reference. $795 
each; 3 for $22.95; 6 for $43.95. 


TE€H RaB ° x5,2 ° 

OURNAL Philadelphia, PA 19141 


Please send □ Binders □ Cases Quantity_ 

Payment enclosed $_* Add $1 per order for 

postage & handling. (Outside USA, add $2.50 per unit 
ordered, US currency only.) 

Charge my: 

□ Amex □ Visa □ MC (Minimum order $10.) 


Card No. 


.Exp. Date. 


Address 

please print full name 

Citv 

State 

Zip 


^*PA residents add 6% sales tax. ^ 
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Accessories/Supplies 


~ SOFTWARE PUBLISHING •• 

GDS offers a wide variety of services that will help 
get your software to the market. Address your 
needs with GDS. 

• IBM style cloth/vinyl 3-ring binders/slips 

• Labels, sleeves, disk pages ... 

• Disk duplication with 100% verification 

• Bulk diskettes 

• Shrink wrapping and assembly 

• Quick turnaround 

A well-packaged product can make the differ¬ 
ence in making a sale. Call us NOW. VISA/MC 
Glenco Development Systems 
3920 North Ridge Avenue 
Arlington Heights, IL 60004 
(312)392-2492 


Bar Coding 


BAR CODE LABEL PRINTING 

PrintBar II is a unique memory resident program 
that prints code 39 and UPC bar codes on Epson, 
IBM graphics and LaserJet printers. 
Print directly from almost any program, with¬ 
out copying data to special print files. $295. 
30 day money back guarantee. Easy to install bar 
code readers, available at $495. 

BEAR ROCK SOFTWARE CO. 

P.O.Box 212 
Placerville, CA 95667 
(916)622-4640 

BAR CODE READERS 

• IBM PC/XT, AT, AT&T 6300 & 6300 PLUS key¬ 
board models or RS-232 interface 

• NO programming. Reads dot matrix 

• Auto-recognition and single code decoding 

• Reads Code 39. UPC A/E, Codabar & 12 of 5 

• $635 list, units in stock, 2 year warranty 

• Bar code printing software, call for info. 



PiRCOP 


PERCON, Inc. 
2190 W. 11th 
Eugene, OR 97402 
(503)344-1189 


Hardware/Add-on 
Boards 


SPEECH SYNTHESIS 

SynPhonix: TRUE Unlimited Speech Synthesiz¬ 
er for IBM-PC/XT/AT/jr & compatibles. This low 
power short card includes an SSi263 speech 
chip, amplifier and speaker. Software includes 
Text-to-Speech, Phonetic Editor, Talking Clock 
& demos. Can be programmed with BASIC and 
other languages. Prices start below $200. 

SvnPhonix 

Electronic Speech Articulator 

Artie Technologies 
1311 N. Main St. 

Clawson, Ml 48017 
(313)435-4222 

FIXED DISK BIOS/BOOT 

FiXT boots from most popular Hard Disks—DA- 
VONG, TECMAR, IOMEGA, GT LAKES, etc. Adds 
XT-like BIOS interface to your disk for PC. Se¬ 
curity, multiple volumes, removable media sup¬ 
port optional. No-slot plug-in installation. Specify 
controller and computer with order. $80-$95. Add 
$3 shpg., CA tax. 



GOLDEN BOW SYSTEMS 
2870 Fifth Avenue 
Suite 201 

San Diego, CA 92103 
(619)298-9349 

PC-PROMPAK 
ROM Expansion for PCI 

Aldia systems introduces PC-PROMPAK, a “half¬ 
sized” PROM/ROM expansion board for IBM and 
IBM compatible PCs. PC-PROMPAK will sup¬ 
port up to six 28-pin JEDEC compatible devices 
(ex: 2764,27128,27256,27512,6264, etc.) with 
individually selectable address ranges. Prices 
start at $125 for single units. Quantity discounts 
and OEM arrangements available. MC/VISA. 
ALDIA SYSTEMS, Inc. 

P.O.Box 37634 
Phoenix, AZ 85069 
(602)866-1786 


Z80 and HD64180 CO-processors 

For PC, PC/AT. Clock speeds to 9mhz. Prices start 
at $199.50. Run CP/M-80 software fast. De¬ 
velop code for Z80/HD64180 with software ICE. 
Run Intel ISIS tools. Interface to real world with 
iSBX bus devices. High speed communications, 
including Apple Talk compatible. 

Decmation 

2065 Martin Ave. #110 
Santa Clara, CA 95050 
(408)980-1678 


Hardware/Cooling 
Devices 


PC BE COOL! 

Is your half height winchester half dead because 
it’s only half cooled? Improve the performance 
and reliability of your disk, along with providing 
extra cooling for your computer. Our device 
mounts in a half-height drive slot on all PCs, XTs 
and compatibles. Send $39.95+$3 shipping & 
handling to: 

CrossBow Computer Products 
P.O.Box 7447 
University Station 
Provo, UT 84602 


Hardware/ 

Peripherals 


CP/M & 1.2Mb AT ON PC 

With MULTI-DISK card & UniForm-PC use 3.5, 
5.25 & 8-inch single & double density CP/M 
format as DOS diskettes on your IBM PC or XT. 
Many MS-DOS formats supported including IBM 
AT 1.2 Mb. HP-150 & Data General 1. Over 200 
formats. Both MULTI-DISK & Uniform-PC for 
$225. Disk drives & adapter cable available. 

PS Engineering 

P.O. Box 51068 

San Jose, CA 95151-5068 

1-800-369-2398; 1-800-423-7171 in CA. 

12-Slot Advanced/ 

Industrial AT 

The APC Advanced Professional Computer is a 
high-quality, 4-layer AT-compatible computer 
with 12 slots (perfect for control engineering and 
power-user applications). The IPC Industrial 
Professional Computer is a ruggedized, rack- 
mountable version of the APC with heavy-duty 
particulate filtering for serious industrial appli¬ 
cations. SYSTEMS INCLUDE: IBM RAM on board 
• VLSI hard/floppy controller • 12MB floppy • 
P/S ports. Keyboard • 238W power supply APC: 
$2395. IPC $5495. OPTIONS: Industrial-quality 
hard drives. Rackmountable monitors. Support 
contracts. For more information, call or write: 



COMPUTER 

U.S. COMPUTER 

Attn: Lori Fry 

P.O. Box 710205 

San Jose, CA 95171-0205 

(408) 446-0387 or (408) 446-3898 


DATA INPUT DEVICES 

TPS provides Bar Code & Magnetic Stripe 
Readers for simple installation IBM PC, AT, 3161, 
3163,3164,3191,3194 terminals, as well as 
many other microcomputers and terminals. No 
card slot or RS-232 port is required, and the 
readers are transparent to all software. A bar code 
print program (code 39) is available for the PC 
& AT at only $50 with the purchase of a reader. 
A magnetic encoder is also available for the 
PC & AT. 

TPS Electronics 
4047 Transport Street 
Palo Alto, CA 94303 
(415)856-6833 


Publications/ 

Catalogues 


Advanced TurboPascal Book 

“Turbo Pascal—Advanced Applications" a new 
book for serious programmers. Written by the TP 
experts, it covers topics such as optimization 
techniques, interrupts, system level tools, 
graphics, and more. In-depth and thorough. 
$16.95; or with MS DOS disk $29.95. Add $1.50 
shipping (US & Canada). Free info. 

Rockland Publishing 
190 Sullivan Crossroad, Suite 107 
Columbia Falls, MT 59912 
(406)257-9119 


Software/ 

Business 

Opportunities 


HIGHEST RATING OF ANY... 

... Database package given by Creative Com¬ 
puting. Appolk) Database and FASTWORD Word 
Processor sell in stores for $250 each. Distrib¬ 
utor Cost: $29! (Quantity #100). Combines filing 
and spreadsheet; 50X Faster than Dbase III! 
FASTWORD IS40X faster than Wbrdstar and MS 
words, Includes Spell-Check and Data-Merge. 
Schmidt Enterprises 
7448 Newcastle Avenue 
Reseda, CA 91335 

(818) 342-5930; Outside CA: 800 232-6777 


Software/ 

Communications 


PC SERIAL DATA ANALYZER 

Use your IBM PC or compatible to analyze data 
streams between two serial devices (up to 9600 
BAUD). Two windows display each devices 
transmission in ASCII or HEX. PC can also act 
as a terminal for either device. Invaluable tool for 
debugging serial interfaces. Disk & manual $150. 
Triple C Software 
2897 SW 13th St. 

Fort Lauderdale, FL 33312 
(305)583-0687 


RATES AND INFORMATION 

Standard listings consist of a bold lead line (25 characters maximum); 7 
lines of body copy (45 characters per line); 4 lines for company name, 
address and telephone number. $ 140 per insertion—3 issue minimum. 
Additional charge for extra lines and company logos. Prepayment and 
frequency discounts available. American Express, MasterCard, Visa 
accepted. Copy subject to publishers approval. Send typewritten or printed 
copy, reproducible logo art (if applicable) and remittance to Kathryn 
Cumberlander, Classified Sales Manager, Ziff-Davis Publishing Company, 
One Park Avenue, New York, NY 10016. For additional information, 
assistance, or to place an order by phone, call collect (212) 503-5115. 
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CAN WE TALK? 

You bet we can! BlueStreak Plus emulates 13 
terminals including VT100, multiple Comports, 
Baud rate to 19.2, Modem commands via AT 
command set, Resident mode. What’s more, you 
can customize BlueStreak Plus using languages 
like C, Turbo Pascal or Dbase. Create turnkey 
applications. Why pay more? 

BlueStreak Plus, $89.95 Lang-Allan, Inc. 

711 Clay St. 

Winter Park, FI. 32789 
(305)629-5788 


Software/ 
Development Tools 


ROMable CODE on PC! 

PCLOCATE allows PC users to develop ROM- 
based software from MS-DOS “Exe" files. The 
user specifies the physical location of all seg¬ 
ments. Output files are compatible with most 
PROM programmers. PCLOCATE supports the 
8086,8088,80186,80188, and 80286 proces¬ 
sors. MC/VISA. 

ALOIA SYSTEMS INCORPORATED 
P.O.Box 37634 
Phoenix, AZ 85069 
(602)866-1786 


FIRMWARE PRODUCTION ON PC 

LINK&LOCATE enables PC users to produce 
ROM-based firmware for 8086/87/186 from ob¬ 
ject files generated by C, PL/M compilers & 
MASM. Provides full control of segments place¬ 
ment anywhere in memory. Supports output of 
‘ INTEL hex file for PROM programmer, absolute 
object file for symbolic debugger & ICE, and MS- 
DOS EXE fille. Includes an INTEL compatible 
linker, locator, librarian and hex formatters. $350. 



Systems & Software, Inc. 
3303 Harbor Blvd.,C11 
Costa Mesa, CA 92626 
(714)241-8650 


6ENSCREEN FOR MS-COBOL 

Cobol Source Code Generator for generating the 
screen section and data division cobol source 
code for Microsoft and IBM PC cobol. Screen 
Image Text files are run through GENSCREEN to 
produce all of the source code for your screen in 
less than a minute. Super fast programmer pro¬ 
ductivity tool $69.99. 

Personal Computer Development Corporation 
P.O.Box 8556 
Warwick, R.l. 02888-8556 
(401)333-8704 


MODULA-2 TOOLS: $19 

REPERTOIRE—the proven toolkit for Logitech, 
ITC & others: 250p manual (on disk); screen de- 
sjgn/display system; DBMS with variable-length 
records; multi-window editor; natural-language 
analyzer; over 200 low level routines. Printed 
manual: $15. Source code. (440K): $89. Call for 
free demo/doc. disk. 

PMI 

4536 SE 50th 

Portland, OR 97206 (503) 777-8844 
BIX: pmi; CompuServe: 74706,262 


PRODUCTIVITY TOOLS 

SRMS™ Software Revision Management Sys¬ 
tem stores all versions of source code in a single 
library. Allows retrieval of any version of source 
and application of changes while recording when, 
why, and where changes were made with no du¬ 
plication of common code. DOS pathname, di¬ 
rectory, and environment variable support, 
typeset manual, much more. 

New version (2.0).$125.00. 

QMAKE™ is an intelligent system builder pat¬ 
terned after the UNIX make utility. Only compiles 
those routines that have changed since last build. 
Support for macros, multiple entry points, com¬ 
mand line parameters. Integrates fully with 

SRMS™.$99.00. 

MS/PC-DOS 2.0 (MN plus 6%) MC/VISA 
QUILT™ COMPUTING 
7048 Stratford Rd. 

Woodbury, Minnesota 55125 
(612)739-4650 


Better BASIC Programmers 

BetterTOOLS 2.00 SPEEDS BetterBASIC 1.1/2.0 
development. Includes: 190+ useful tools in 17 
modules, manual, and source code. No royal¬ 
ties. Quicksort, screen builder, extended math, 
disk directories, display and printer routines, 
powerful input, data encryption, on-line error 
descriptions, much more. Only $89. VISA, MC, 
COD. 

SOFTWARE ASSOCIATES 
6220 W. Airport Blvd. 

Houston, TX 77035 
(713)726-0706 


PC CROSS-ASSEMBLERS 

Up to 10,000 lines per minute! Fast X-ref and 
Linker plus Macros and Librarian. Generates 
HEX, TEKHEK, S-records, and .OBJ output rec¬ 
ords. Over 40 micros arid XENIX, MS DOS, CPM 
80 and ISIS versions. Accepts MOTOROLA and 
INTEL directives and Mnemonics. 

RELMS™ 

P.O.Box 6719 
San Jose, CA 95150 
(408)265-5411 


VERSION CONTROL SYSTEM 

TUB™ stores ALL versions of your source in ONE 
compact library file, even with hundreds of re¬ 
visions. Updates (deltas), 5-7 times faster than 
Unix SCCS. Date & comments for each version, 
easy retrieval. LAN-shared libraries. Free public 
domain MAKE (with source) by Landon Dyer. 
DOS 2.X/3.X $99,95 $3 s/h VISA/MC. 

Burton Systems Software 
P.O.Box 4156 
Cary, NC 27511-4156 
(919)469-3068 


The SCREEN GENERATOR 

SAVE TIME! Powerful Screen Designer and 
Memory Resident Screen Manager eliminates 
tedious screen management tasks from your 
program. Handles all screen display & data en¬ 
try. Easy access to Screen Manager from your 
program. Not a Code Generator! NO Royalties, 
Not Copy Protected. Easy conversion from other 
systems. Use with BASIC, TURBO ($59), FOR¬ 
TRAN, C, Realia COBOL, BetterBASIC, PL/M-86, 
or Assembler. Call if not listed. Price $125. 

THE WEST CHESTER GROUP 
P.O.Box 1304 
West Chester, PA 19380 
(215)644-4206 


METRICS FOR MANAGEMENT 

ANALYZE reads your code and produces met¬ 
rics on VOLUME, COMPLEXITY, PRODUCTIV¬ 
ITY & more! Management, QA/QC & Engineers 
gain valuable insight into scheduling, problem 
areas, testing, maintenance & compliance to 
standards. For IBM PC. Process FORTRAN & “C" 
$495.00+S/H. Add Ada for only $200.00 more! 
MC/VISA 
AUTOMETRIC INC. 

891 Elkridge Landing RD., Suite 350 
Unthicum, MD 21090 (301) 859-4111 


IBM® PC MANAGEMENT TOOLS™ 

• Forecasting • Inventory Control • Quality 
Control • Project Mgt. • Statistics. • Plant Lay¬ 
out • Financial Mgt. • Production Planning. 40+ 
New programs (not pub. dom.) w/544pg. user 
manual. FREE BASIC SOURCE CODE Not Copy 
Protected! Visa, MC, Amex, Cks & Ppd PO’s. 
$99.95 + $7.50 s&h +5% GA tax. Volume Dis¬ 
counts! Call or Write. 

MANAGEMENT INFORMATION SYSTEMS, INC. 
Dept. AA P.O.Box 98209 
Atlanta, GA 30359, (404) 231-1297 


C PROGRAMMERS TOOLS 

LISP is a list-manipulation language. LIST-PAC 
allows you to directly manipulate your own lists 
from C programs without all the overhead. LIST- 
PAC provides lists, stacks and queues. C source 
included. Why reinvent the wheel? Save time and 
$$. Order LIST-PAC Now! 

(MS/PCDOS) $39.95. 

SOFTOOLS 
5245 E. Larkspur 
Scottsdale, AZ 85254 
(602)996-3110 


PASCAL-to-C TRANSLATOR 

Industrial strength conversion from Turbo, Mi¬ 
crosoft, UCSD, MT+, Apollo, Macintosh, and 
other Pascals to K&R C. Handles nested proce¬ 
dures, intrinsic functions, separately compiled 
units and modules, all data types including long 
integers. 

Requires 512K IBM PC/XT/AT. Send up to 500 
lines of Pascal and we will convert it for FREE. 
Site licensing from $5,000. Conversions 50 
cents/line. 

TGLInc. 

27096 Forest Springs Ln. 

Corvallis, OR 97330 
(503)745-7476 


TURBO PASCAL GENERATOR 

GTP APPLICATION DEVELOPMENT SYSTEM, 
ver. 2. Builds complete, working applications. You 
give it spec’s, it writes error-free code. 

Indexed Data Bases Multiple Screens 
Context Sensitive Memory-mapped 
Help Video 

, Global/Search Full Keyboard Supt 
Easy to Use Price $150.00 Visa/MC, ck, MO 
AEF 

P.O.Box 928 
Katy, TX 77492 
(713)391-8570 


TURBO FORMS 

Bullet-Proof user data entry. Unlimited charac¬ 
ter & field level data verification. Create & edit 
forms for data entry & display without recom¬ 
piling source code. Flexible formatting with 
graphics, windows, colors & display attributes. 
IBM PC & compatibles. One of PC Magazines 
“14 HOT TURBO UTILITIES: $39.95 including 
S&H. MC/VISA or C.O.D. 

GREAT LAKES SOFTWARE SYSTEMS, INC. 
2510 Capital Ave. SW Suite 203 
Battle Creek, Ml 49015 
(616)962-2017 

Real-Time Multitasking 

PCMASCOT software allows multiple cooperat¬ 
ing tasks to run in Real-Time on IBM PC/XT/AT. 

• Shared memory for intertask communication 

• Synchronization and mutual exclusion 

• Debug support and all PC DOS facilities 

• Tasks and device drivers in C or Assembler 

• $795 for binaries, documentation & support. 
ANDYNE COMPUTING LIMITED 

Suite 202,544 Princess St. 

Kingston, Ontario, Canada K7L1C7 
(613)548-4355 

PRE-PROCESSOR 

Add custom features to any language: longer 
identifiers, opcode, register and operator syn¬ 
onyms, nested macros, etc. C Source Code in¬ 
cluded. Not copy protected. OK to share. $19.95 
+ s/h. MC/VISA. 

SUPERTECH 
11911 NE155 St. 

Bothell City, WA 98011-4135 
(206)488-9253 


BASIC PROGRAMMERS 

ADD MORE HORSEPOWER TO YOUR PRO¬ 
GRAMS!! Use THE BASIC ENGINE™ to build 
YOUR programs in FAST compiled BASIC. Add 
your modules to a working core of assembly 
routines, menus, data screens, pop-up help, sort, 
more; over 60 subroutines. Complete source for 
two working programs, full instructions, $79.95. 
Requires DOS 2+, MS-QuickBASIC compiler. 
Praxis Software Engineering Associates 
370 Andrews St. 

Green River, WY 82935-4846 
(307)875-9626 

Fortran Addenda ’86 

Libraries for graphics and friendly/interactive 
programs. ASMUTIL2: Total PC control; printers 
(3), CRTs (2), disks, FULL keyboard, strings, 
high-speed gets/puts, line/box, fills tile paint¬ 
ing, CGA/EGA/Hercules graphics. BUTILE 2: In¬ 
put wordprocessing/editing, non-overflowing 
formats, window management... 100 easy to 
program, “smart” routines + defaults/toggles. 
170 pg. manual & annotated samples. $95 alone; 
both $165. Specify compiler and version. 

* IMPULSE 

ENGINEERING 

IMPULSE Engineering, B.R. Strong, Jr. 

P.O.Box 3540 

San Francisco, CA 94119-3540 
(415)788-4611 






TECH BOOK 


MS-COBOL SCREEN/DATA DIV. 

MSCREEN generates Screen Section code for 
MICROSOFT/IBM COBOL. Create/Edit screens. 
No other editor needed. Select from complete set 
of attributes for each field. No text/data field ter¬ 
minators. Many other features! $55. COBWORK 
generates Data Division code for MICROSOFT/ 
IBM/REALIA COBOL. $35. 

TAJEVA SOFTWARE 
6064 Belle Grove Cove S. 

Memphis, TN 38115 
(901)365-4692 

ATTENTION 

TURBO PROGRAMMERS! 

Use Turbo-Xtra to: 

• Break the 64K barrier 

• Compile Pascal Code Separately 

(Never recompile frequently used procedures 
again!) 

• Create memory resident libraries 

• Fully integrated with TURBO environment 

• Many libraries currently available 

(Btreet, Windows, Statistics, Time and date rou¬ 
tines, Hi-Res Graphics, more!) Only $49.95 (VISA 
+ MASTER CARD accepted) 

SYSTEMS SERVICES INTERNATIONAL 
P.O. Box 2865 
Huntington, WV 25728 
(304)529-9425 

BASIC + StruBAS 

Developing serious applications in compiled 
BASIC? It’s easier with StruBAS v2.0 tools com¬ 
plementing QuickBASIC and IBM BASIC 2.0 with 
extended structured code, screens, menus, na¬ 
tive ISAM, Btrieve interface, and subroutine ob¬ 
ject library. $495 single, $1495 network. VISA/ 
MC. Not copy protected. 

Laney Systems Inc. 

3 Office Park Dr„ Suite 100 
Little Rock, AR 72211 
501-225-7755 


Software/ 

Edit 


EditingTools $10 

An elegant DOS shell with a superb text editor. 
Load multiple directories in table format as 
menus. Edit multiple files circularly. Many in¬ 
novative features and only 38K in size. Incredi¬ 
ble value at $10 with 36 page manual. Add $25 
for source code in Turbo Pascal. Add $2 for s/h. 
Dr. Jiann Jou 
P.O. Box 460969 
Garland, TX 75046 
(214)495-8862 

Software/ 

Engineering 


PC/8087 VECTOR PROCESSING 

The VECTOR87 library is written in assembler, 
includes 60 routines to turbocharge your math 
& scientific programs. FFT, vector operations, 
convolution, etc. 1K real FFT takes only 1.2 sec¬ 
ond. Versions for Fortran (MS, R/M, Lahey), C 
(MS, Lattice). $120 each version with source, no 
royalties. Write for technical information. 
VECTORPLEX Data Systems Ltd. 

P.O. Box 138, Station M 
Calgary, Alberta, Canada T2P 2H6 
(403)248-1250 


LARSE SPARSE SYSTEMS 

of non-linear simultaneous equations are set up 
and solved with ease using PMSolver. Solve both 
algebraic and ordinary differential (time do¬ 
main) systems. $395. PMSolver source code 
toolkits for petrochemical flowsheet and elec¬ 
tronic circuit simulation are available. Requires 
Turbo-87 Pascal. 

Digital Analytics 
P.O. Box 31430 
Houston, TX 77231-1430 
(713)721-2069 

FINITE ELEMENT ANALYSIS 

PC-FEAT provides linear static analysis of 2D and 
3D structures using beam and plate element 
types. Easy to use interactive or batch input. 
Modules include a mesh generator color and 
Hercules plotters for geometry and post pro¬ 
cessing (displacement and stresses). Price $250. 
Demo disks/manual/examples $15. PC/XT with 
360-640K. Runs faster with 8087. 

PC-FEAT 
P.O. Box 352 
Verona, PA 15147 

SIMULATION 

GPSS/PC is a full-power version of GPSS, the 
most popular mainframe simulation language. 
Specifically designed for interactive use on to¬ 
day’s high-speed microprocessors, it is loaded 
with features such as interactive graphics and 
animation. Using GPSS/PC, you can predict the. 
behavior of complicated real world systems. 
MINUTEMAN SOFTWARE 
P.O. BoxT 171/B. Stow, MA 01775 
1-(800) 223-1430 
1-(617) 897-5662 (MA) 

METAL FABRICATORS 

PC/Cultist takes input from your bill of mate¬ 
rial—Detail drawing and calculates the best 
cutting combination for any length stock and 
prints a shop ready cutting list and scrap report. 
Also an optimization feature finds best multi 
length for mill orders. Price $300. Demo Disk 
$25.00 

THE JOSEPH ALBERT CO. 

P.O. Box 611 

Blue Island, Illinois 60406 
(312)349-9032 

ENGINEERING SCREEN PLOT 

Screen plot engineering graphs. Single & mul¬ 
tiple graphs, regular & cross plot capability. Fi¬ 
nal report format. Input data from key-board or 
disk. Run your application programs, dump data 
to disk then plot. Easy to use, quick. Ask for 8087 
support if desired. Not copy protected. IBM-PC. 
$39.95. 

Lonney S. Pauls, Engineering Software 
22032 S. Springwater Rd. 

Estacada, OR 97023 
(503)630-2594 

FINITE ELEMENT ANALYSIS 

Full-featured SAPIV finite element program for 
3D static structural analysis. Includes all origi¬ 
nal elements-trusses, beams, plates, 2D plane, 
axisymmetric, 3D solids. Solves large prob- 
lems-up to 700 nodes. IBM/PC or compatible. 
Complete program for only $295! Try the 70 node 
3D truss/beam version—$39. 

APPLIED SCIENCE & DEVELOPMENT, INC. 

Suite 141,169 Southeast Cary Parkway 
Cary, NC 27511 
(919) .467-4614 


Software/ 
Engineering Process 


ENGINEER’S AIDE 

• Pipeline/Ductwork Sizing 

• Pump/Fan/Compressor Sizing 

• Heat Exchanger Sizing 

• Orifice/Control Valve Sizing 

• Project Financial Analysis 

• Conversion Calculator 

• Specification Writer 

Pull down menus, Pop-up help windows, Single 
Screen entry & results-ALL above for $395 (into 
price, $back guarantee). Mac Interface for IBM 
&MAC. 

ENGINEERING PROGRAMMING CONCEPTS 
P.O. Box 925 
Camarillo, CA 93011 
1-800-824-7888 Operator 235 


Software/Expert 

Systems 


CxPERT for Expert Systems 

C programmers interested in using expert sys¬ 
tems technology will love CxPERT. Al features 
such as explanations, why, frames, av pairs, le¬ 
gal values and more are completely compatible 
with C. Create executable systems with no roy¬ 
alties. $165 + $5 s&h. MD add 5%. CK/MO/ 
Visa/MC. Req. C compiler & DOS 2.0+. 
Software Plus 
1652 Albermarle Dr. 

Crofton, MD21114 
(301)261-0264 


Software/General 


PUBLIC DOMAIN SOFTWARE IN C 

Over 90 volumes of public domain software in 
CP/M & MS-DOS formats. 

• editors & compilers 

• text formatters 

• communications packages 

• many UNIX-like tools 
Write or call for more details. 

B Users' 
Group 

THE C USERS’GROUP 
P.O. Box 97 

McPherson, KS 67460 
(316)241-1065 


TURBO SOURCE SEARCH-TSS 

TSS is a TURBO PASCAL RBBS by mail. Just $2 
a disk. Archived files=700+ Kb of code and 
prgms per disk (more byte/bucks). We have 45+ 
disks. Join TSS for $25, Get catalog disks + 2 
FREE DISKS with 1st order (catalog disks only 
$5). VISA/MC/COD if verified, (s/h extra) <data> 
(617) 545-9131 or just order by mail. 

TURBO SOURCE SEARCH 
P.O. Box 876 
SCITUATE, MA 02066 
<VOICE> (617) 545-6677 


Software/Graphics 


MetaWINDOWVTurboWINDOW" 

Advanced graphics toolkit provides Xerox Star/ 
Apple Macintosh style graphics on your IBM PC. 
Supports most popular graphics cards. Allows 
you to create pop-up menus, windows & icons; 
•use proportionally spaced fonts; rubberband & 
rag lines, text or bitmap images; supports mouse- 
cursor tracking. Tightly optimized for use with 
Turbo Pascal, IBM Pascal, C, Fortran. 
METAGRAPHICS SOFTWARE CORP. 

4575 Scotts Valley Drive 
Scotts Valley, CA 95066 
(408)438-1550 

FORTRAN GRAPHICS LIBRARY 

GRAFMATIC (screen graphics): 75 MS 
FORTRAN/Pascal, R-M/Profort, Lahey FORTRAN 
callable subroutines. Fully documented, prof, 
graphics capabilities, inc. general utility, 2-D in¬ 
teractive, total 2-D plots, 3-D plots and solid 
models. $135. H-P or H-l plotter? get 
PLOTMATIC, complete plotter graphics library. 
Interfaces w/GRAFMATIC. $135. Both $240. 
MICROCOMPATIBLES, INC. 

301 Prelude Drive Dept. J 
Silver Spring, MD 20901 
(301)593-0683 

Modula-2 Graphics 
No Royalties 

Add graphics to your Logitech Modula-2 com¬ 
piler. Define multiple windows viewports. Plot 
points, lines, circle, rectangle and text. Requires 
IBM, CGA, or Hercules monochrome card. Will 
use 8087 if present. Price: binary $19.95, binary 
+ source $29.95. Upgrade to version 2.0 at no 
charge. Personal checks and C.O.D. orders ac¬ 
cepted. Sorry, no credit cards. 

TEQNA 

P.O. Box 16272 

North Hollywood, CA 91615 

(818)780-5301 
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FORTRAN TOOLS & GRAPHICS 

PC-PLT: CALCOMP and VERSAPLOT Compati¬ 
ble Graphics Package for the Fortran 
Programmer. Supports CGA, EGA, 
Tecmar and Printer Graphics. $325 
PC-TOOLS: 125 Subroutines and Functions 
Giving Fortran Programmers 
Complete access to the PC. $125 
ONTAR Corporation 
129 University Road 
Brookline, MA 02146-4532 
617-739-6607 

STARPLOT 

Mainframe quality library of FORTRAN callable 
graphics for the HERCULES card. Contains 
powerful yet easy to use routines for general 
drawing and scientific plotting with wide variety 
of scalling & presentation options. Includes 
primitives & 3D routines that feature shading, 
hidden line removal & contour plotting options. 
New & unique ocular adapting feature enables 
stereo images-no optics or filters required. In¬ 
cludes demo that suspends & rotates a mole¬ 
cule of cyclopropane above your keyboard in solid 
3D. Has to be seen to be believed! Free license 
for software developers. Specify Microsoft or 
Ryan-McFarland with order. $85 + $2 s/h (CA 
add 6%). No cards. 

Starware 
P.O. Box 261871 
San Diego, CA 92126 
(619)693-5010 

SCIENTIFIC DATA PLOTTING 

SCI-GRAF creates graphs up to 1680 X1712 dots 
(over 3 million pixels!) on Epson or IBM graph¬ 
ics, printers. Supports log scaling, overlays, 
point-labeling, legend creation, batch mode, 
wide-carriage printers, and color graphs on a JX- 
80. Requires DOS 2 or 3,256k. No credit cards. 
$99.95 

Microcomputer Consultants (MSC) 

32 W Anapamu Suite 190 
Santa Barbara, CA 93101 
(805)963-3412 

THE NEW DGI TYPE SHOP 

will make text slides and overheads quickly and 
easily. Optional fonts include GREEK-SCIEN¬ 
TIFIC that allows you to mix special and stan¬ 
dard characters to create your own customized 
set. Eleven other optional fonts range from 
Roman Bold to Script. For the IBM/PC and 
Hewlett-Packard and compatible plotters. 

$175. 

DECISION GRAPHICS, Inc., P.O. Box 2776-PCTJ 
Littleton, CO 80161,(303)796-0341 

35mm SLIDE FROM YOUR PC 

COMPUTER SLIDE EXPRESS converts graphic 
files produced on the IBM PC into brilliant 35mm 
color slides with color resolution 400% better 
than your monitor. Leave your printouts behind. 
Use high resolution color slides up to 4000 line. 
COMPUTER SLIDE EXPRESS $9/slide. 

VISUAL HORIZONS 
180 Metro Park 
Rochester, NY 14623 
(716)424-5300 
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Software/ 

Interpreters 


TurboTranslator 

Chinese<=>English. English/Pinyin in. Chinese 
Char/English/Pinyin out. Edit (Char needs 
mouse)/export/import diet. Ch fonts: high qual 
300+ chars, low 6200+. Low qual = 2.3Mb. No 
copy protection. Aust $85. AMEX/MC/VISA. IBM 
PC/XT/AT, 256K, 2 floppies, IBM/Herc/etc 
graphics card. 

SAVAGE SOFTWARE 
Box 81 

East Caulfield 3145 
Victoria, Australia 


FORTRAN UTILITIES 

CROSS-REFERENCE UTILITY: Mainframe grade 
symbol x-ref listing for variables, subprogram 
calls and labels. Variable map shows type, length, 
alloc, scope, usage tag, etc. All FORTRAN 77 
compilers. $49.95 + $2.50 s&h. UTILITY LI¬ 
BRARY: Assembly language routines for screen 
cursor, keyboard, time, sound, etc. MS/IBM and 
IBM Pro/RM FORTRAN compilers. $39.95 + 
$2.50 s&h. IBM PC w/DOS 2.0+. Visa/MC/MO/ 
check (2wks). 

PJN International 
P.O. Box 201363 
Austin, TX 78720 
(512)837-2888 

FINALLY! MODULES 

Add class to your compiled BASIC programs with 
FINALLY ! MODULES. Use pull-down WIN¬ 
DOWS, horizontal menus, pop-up help screens, 
input screen and directory managers. For use 
with FINALLY! Library and Quick Basic 2.0 or IBM 
compiler 2.0.30 day MoneyBack guar. Visa/MC/ 
CK/MO. FINALLY! MODULES is $99.00 +$4.00 
s/h. 

Komputerwork Inc. Dept PCT 
851 Parkview Blvd. 

Pittsburgh, PA 15215 
(412)782-0384 


RENT POPULAR SOFTWARE 

Finally, you can rent popular software for your 
IBM or compatible. See how good that game 
really is. Try that business package before dish¬ 
ing out huge amounts of money. Not public do¬ 
main. No membership fee. Where else can you 
get $75.00 programs for $5.00? Send $1.00 for 
complete catalog 
R.S.D. 

Dept. TJ 
P.O. Box 272 
Bronxville, NY 10708 
(615)320-8943 


Software/Public 

Domain 


TURBO PASCAL™ SOFTWARE $6 

Write or call for information about: 

• Systems & applications development tools 

• Programs for home and business 

• Communication tools & applications 

• Games in specialized applications 

• Scientific/engineering programs & routines 

• Graphics including animation tools 
TURBO S.I.X. 

P.O. Box 8373 
Waco, TX 76714 
(817)753-2182 

THE BEST OF THE BEST! 

Public Domain & User Supported Software for 
IBM PC & Compatibles! Wordprocessing, Ac¬ 
counting, Spreadsheets, Database, Modem, 
Games, Languages, etc., etc. 50 disks crammed 
Full-$205.00! or rent for 2wks. $75.00. Info, and 
Super Sampler Disk $6.50. Deluxe Word Pro¬ 
cessor $6.50. Both $12.00. MC/VISA. 

BLUE CIRCLE GROUP, Inc. 

P.O. Box 23502; Dept.TJ 
Minneapolis, MN 55423 
(612)823-4111 


Software/Scientific 


SCI/ENG GRAPHICS 

OMNIPLOT [S] (screen graphics) & OMNIPLOT 
[P] (plotter driver) provide integrated engineer¬ 
ing/scientific 2-D & 3-D graphics with NO PRO¬ 
GRAMMING! Menu-driven, flexible, professional. 
Choice of formats: tabular/line, contour, bar, pie, 
3-D wire frame & much more! OMNIPLOT [S] 
$195. Add OMNIPLOT [P], both $295. 
MICROCOMPATIBLES, INC. 

301 Prelude Dr. Dept. J 
Silver Spring, MD 20901 
(301)593-0683 

TECHWRITER SCIENTIFIC 

Complete word processing system that easily 
blends Greek, mathematical symbols, and 
chemical structures with standard text. Power¬ 
ful, yet easy-to-use, TechWriter features over¬ 
sized scientific characters, headers, footers, and 
automatic footing, index, and table of contents 
generation. 



CMI SOFTWARE 
1395 Main Street 
Waltham, MA 02154 
(617)899-7244 


Software/Languages 


Software/ 

One-of-a-kind 


FFT SUBROUTINE LIBRARY 

Prime Factor FFT includes FFT/IFT for integers, 
single or double precision floating point data. 
Callable from Turbo Pascal, BASIC, Fortran, C. 
Extremely precise, very fast. Choose from over 
300 data set sizes up to 65,520 points. Mention 
this ad and get it all for just $99. Requires IBM 
PC, XT AT w/8087. New from Lotus “Measure” 
for data acquisition. Call for $. 

Alligator Transforms Scientific Software 
P.O. Box 11386 

Costa Mesa, CA 92627; (714) 662-0660 


Software/Security 


“NEW” BIT-LOCK® SECURITY 

Piracy SURVIVAL “>4” YEARS proves effective¬ 
ness of powerful multilayered security. Uses rapid 
decryption algorithms and small reliable port for 
transparent security device. NOW AVAILABLE for 
PARALLEL or SERIAL port. NEW KEY-LOK™ se¬ 
curity device available at HALF-PRICE. 
MICROCOMPUTER APPLICATIONS 
7805 S. Windermere Circle 
Littleton, CO 80120 
(303) 798-7683 or 922-6410 

SECURE AT/XT/PC 

Control system access, data access! FiXT/S. 
Control system boot for most popular XT/PC hard 
disk controllers. Feature for AT-and-XT-com- 
patible HD controllers segments hard disk by 
volumes, controls access with passwords, sup¬ 
ports hard disk expansion. $80 $120+$3 shpg. 
plus CA tax. 



Golden Bow Systems 
2870 Fifth Ave. Suite 201 
San Diego, CA 92103 
(619)298-9349 

SMART COPY PROTECTION 

Attention Software Developers, are you tired of 
Copy Protection that: 

-is NOT transparent to the user. 

-does not allow backups. 

-requires I/O plugs or special media. 

-doesn’t support hard or cartridge disks, 
-makes you pay for every disk protected, 
-requires source code changes. 

-can be beaten by hardware copy boards. 

If so, EVERLOCK can solve these problems for 
only $495. Free info & demo disk available. 



Az-Tech Software, Inc. 
426 Grandview 
Richmond, MO 64085 
(816) 776-8153 
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Software/Services 


TAPE/DISK CONVERSIONS 

Conversion services to or from over 500 com¬ 
puter systems: 

• Magtapes 

• Micro Computers 

• Mini Computers 

• Word Processors 

• Typesetters 

Our conversion capabilities surpass most in the 
industry. 

Pivar Computing Services, Inc. 

165 Arlington Hgts. Rd.#T 
Buffalo Grove, IL 60089 
(312)459-6010 


Software/Shareware 


GREAT SOFTWARE, CHEAP 

Only $5.95 per disk for absolutely smashing 
Shareware and Public Domain programs. Mon- 
eyback guarantee. PC-Outline, DOSamatic, PC- 
Write, File Express, Chess, Poster/Banner, Util¬ 
ities Galore plus Databases, Arcade and Adven¬ 
ture Games, and lots more! IBM PC, PCjr., & 
compatibles. Send for Free Catalog. 

PLUS 

33495 Del Obispo, Suite 160Q 
Dana Point, CA 92629 


Software/Statistics 


STATISTICS FORECASTING 

TWG/ARIMA—a univariate Box-Jenkins fore¬ 
casting package, designed for statisticians. 
EASI/ARIMA—same as above, for the non¬ 
statistician. 

ELF—The Statistical Package—a general pur¬ 
pose statistical package. Call or write for more 
information. $150. EACH. 

THEWINCHENDON GROUP, INC. 

P.0. Box 10339 
Alexandria, VA 22310 
(703)960-2587 

STATISTIX™—ONLY $75! 

STATISTIX is a powerful and very easy-to-use 
interactive statistical system for micros. Used by 
many major universities, businesses, state gov¬ 
ernments and research organizations. Please 
check us out before you buy a statistics pro¬ 
gram; you’ll agree SX is a “best buy”! SATIS¬ 
FACTION GUARANTEED-For more info: 

NH ANALYTICAL SOFTWARE 
801 West Iowa Avenue 
St. Paul, MN 55117 
(612)488-4436 

RATS! VERSION 2.0 

RATS, the best selling Econometric software 
package now includes daily & weekly data, a new, 
easier to use 500-page manual, & many ad¬ 
vanced features. Use RATS for time-series & 
cross-section regression, including OLS, 
ARIMA, VAR, logit, & probit. IBM PC or compati¬ 
ble. $200. VC/Visa. Call for brochure. 

VAR Econometrics, Inc. 

P.O. Box 1818 
Evanston, IL 60204-1818 
1(800)822-8038 
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P-STAT® 

Combines data & file management, data dis¬ 
play, statistics, report-writing & survey analysis 
capabilities in a single package. Full mainframe 
package runs on the PC/XT, PC/AT & compati¬ 
bles. Online HELP & EDITOR. Reads DIF & ASCII 
files. Multiple copy & site licenses are available. 
P-STAT Inc. 

471 Wall St. 

P.O. Box AH 
Princeton, N.J. 08542 
609/924-9100 


Software/Terminal 

Emulation 


BARR/HASP INTELLIGENT RJE 
WORKSTATION 

Hardware and software communications pack¬ 
age for IBM PC, XT and AT. Simultaneously 
transmits data to host and receives output di¬ 
rectly to MVS/JES2, MVS/JES3, VS/RSCS, and 
CDC/NOS, bypassing TSO and CMS. Emulates 
IBM 3777-2 and HASP on IBM 360/20. Line 
speed: 1,200 to 19,200 baud (56,000 bps on AT). 
Supports multiple high-speed printers beyond 
2,400 Ipm. (6,000 Ipm on AT). Features: con¬ 
current DOS, LAN support, printer forms con¬ 
trol, plotter support, unattended operation, easy 
installation. $890 includes Hardware & Software. 


EURR 


BARR SYSTEMS, INC. 

2830 NW 41st Street, Building M 
Gainesville, FL 32606 
(800)-BARR-SYS/(904) 371-3050 


Software/ 

Typesetting 


MicroTeX-Turn your PC 
into a typesetter 

MicroTeX, designed for desktop publishers who 
require serious typesetting. Based on the TeX 
standard, MicroTeX can tackle documents from 
smaller than 30 pages to 5000 pages or more. 
Includes superior hyphenation control, ligatures 
and kerning; down-loadable fonts; aesthetic 
handling of math; foreign language characters; 
complex table construction and multi-column 
tasks. When used with LaTeX macro package can 
automatically enumerate and cross-reference 
pages and sections, footnotes and illustrations; 
automatically creates indexes, tables of con¬ 
tents, and updates them after last minute inser¬ 
tions. For more information contact. 


MicroT E X 


Addison-Wesley 
Reading, MA 01867 
1-800-255-2550 or 1-617-944-6795 


Software/Utilhtes 


AT/XT/PC HARD DISK EXPANSION 

“Replace hard disk with a bigger one, or add a 
second drive! Vfeature BREAKS THE 33 MBYTE 
BARRIER on standard AT, XT, and compatible 
hard disk controllers. Includes multiple vol¬ 
umes, security features, selectable clusters, 
keyboard lock. $80-$120 + $3 shipping + CA 
Tax" 



Golden Bow Systems 
2870 Fifth Avenue, Suite 201 
San Diego, CA 92103 
(619)298-9349 

TallScreen—DOS POWER 

Natural extension of DOS. Scroll back through 
screen output, edit text on full screen, mark blocks 
to printer or file, recall commands & directories, 
enter multiple commands, capture screens from 
application programs, create user profiles. Solid 
tech support. PC MAG & PC WORLD calls 
TallScreens a Real bargain at $49.95. VISA/MC 



QUALITAS™ 

Qualitas, Inc. 

8314 Thoreau Drive 
Bethesda, MD 20817 
(301)469-8848 

SAVE THAT SCREEN! 

Do you immediately reach for the PrtSc key to 
save screen info? What a waste of time and pa¬ 
per! Now, SCREENSNAP™ lets you save and re¬ 
call up to 9 screens at the touch of a key. Friendly 
with other resident programs but unlike some it 
is compact; will run in as little as 5K. Also in¬ 
cludes useful utilities to save and recall from files, 
programmer’s interface and sample code. Build 
your own help screens with your text editor, then 
save and recall them with SCREENSNAP. $39. 
Programming ARTS 
P.O. Box 219 
Milltown, NJ 08850 

Call 800-443-4160; NJ (201) 846-7242 

FILE PRINT MANAGER 

GLISTER™ 

★ Use DOS wildcards to build a list of up to 100 
files to print 

★ Save/restore file lists 

★ Restart a file on any page after a printer jam 

★ Print multiple copies 

★ Control: margins, line/page length, spacing, 
user-formatted header/footer lines and more 

★ Prints files as fast as printer is capable $49 
Programming ARTS 

P.O. Box 219 
Milltown, NJ 08850 

Call 800-443-4160; NJ (201) 846-7242 


REPEAT PERFORMANCE™ 

OUTSMARTS IBM PC KEYBOARD LIMITA¬ 
TIONS! Smoothly ACCELERATES CURSOR 
MOVEMENT, speeds up editing. High speed 
scrolling. You set ADJUSTABLE REPEAT SPEED 
and DELAY. SKID SQUELCH™ feature auto-ad- 
justs to match performance of word-proces¬ 
sors/text editors/spreadsheets. Cursor & 
scrolling STOP INSTANTLY when key is re¬ 
leased. EXPANDS TYPE-AHEAD BUFFER-type 
DOS comamnds while your programs compile. 
Less than 4K resident. WARNING: ADDICTIVE! 
IBM/PC/XT/AT compatibles. $back guar. $59.95 
+$5 p&h. VISA/MC/AMEX/CK. Site licensing 
from second copy! 



Popular Demand Inc. 

62 South 1025 East 
Lindon, UT 84062 
(801)785-0101 

AUTOMENU™ VERSION 4.0 

Create one menu system to run all your pro¬ 
grams, batch files and DOS commands. “Insu¬ 
lates” novices; many options for power users. On¬ 
screen help, password protection, user-defined 
prompts. Written in assembler. 16K size. Over 
7,000 satisfied users. Money back guarantee. $46 
+ $4 s/h. Chk/Visa/MC. 

Automenu 

Software Management System™ 

Magee Enterprises 

6577 Peachtree Industrial Blvd., Dept. T12 
Norcross, GA 30092-3796/USA 
(404)446-6611 

VCACHE GETS YOUR DISK 
MOVING! 

Hard disk accelerator increases speed of car¬ 
tridge and fixed disk operations using memory 
caching to eliminate repetitive disk access. Al¬ 
locate up to 15Mb of extended or expanded 
memory, or ,5Mb of standard memory for cach¬ 
ing disk data. Includes diskette and screen ac¬ 
celerator modules. Automatic and transparent 
after installation. $65+ $3 shpg, CA tax. 



GOLDEN BOW SYSTEMS 
2870 Fifth Avenue, Suite 201 
San Diego, CA 92103 
(619)298-9349 

LIMSIM 

Expanded Memory Simulator for the PC/AT and 
compatible 286 machines. Use the extended 
memory you already have as Lotus style Ex¬ 
panded Memory. Fully supports EMS version 3.2. 
Requires 70k of conventional memory. $50 ($75 
with assembler source) plus $5 s/h. 30 day 
money back guarantee. 

Larson Computing 
1556 Halford Ave. #142 
Santa Clara, CA 95051 
(408)737-0627 
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HARD DISK EXPANSION! 

Disk Manager allows the installation of any 
ST506 hard disk on PC,XT,AT and compatibles. 
Volumes up to 256mb! Menu driven/auto in¬ 
stall, compatible w/ all vers of MS/PC DOS (does 
not modify DOS), up to 16 volumes, easy to use! 
$125+ ship. Ask about Novell product! Dealer 
inquiries invited. 

QNTRPCK 

M COMPUTER SYSTEMS INC. 


Ontrack Computer Systems, Inc. 

6222 Bury Drive 
Eden Prairie, MN 55344 
(612)937-1107 

DISK UPGRADE BIOS for ATs 

DUB-14 overides AT Drives Table to allow any 
compatible drive to be attached and fully used 
on the standard AT controller. Two ROMs plug 
into empty sockets on system board. Includes 
complete Set-Up routine and low-level format 
facility. Works with UNIX, XENIX, other OS and 
networks. $95 + $3 shpg. CA tax. 



GOLDEN BOW SYSTEMS 
2870 Fifth Avenue, Suite 201 
San Dieao, CA 92103 
(619)298-9349 


DOCUMENTATION MANAGER 

Create and maintain manuals - procedure man¬ 
uals, program documentation / system user 
manuals, etc. * Edit files with the excellent Nor¬ 
ton Editor (included) * Save User Defined con¬ 
figuration * Save screen dumps to files * Variety 
of Print Options * 

$69.95 complete MasterCard/Visa 



PHENIX HOSPITAL SYSTEMS 
1616 Palm Avenue 
Deland, FL 32724 
(904)736-1132 

UNDER-C™ LIBRARY 

Use your IBM-PC and our UNDER-C™ LIBRARY 
which supports Microsoft C (version 2), Lattice 
C, Instant-C, Computer Innovations C 86 , De- 
Smet) to access DOS & BIOS functions. It con¬ 
tains utility programs written in C (including 
MAKE & print utilities); builds screens similar to 
dBase II; and includes source codes. It is not copy 
protected—no royalties. Manual and four flop¬ 
pies $95. Ohio residents add 6 V 2 % sales tax. 
Quayle Research, Inc. 

6548 Edgerton Road 
North Royalton, OH 44133 


XT/AT HARD DISK DIAGNOSTICS! 

Disk Manager Diagnostics performs extensive 
tests on your ST412/506 hard disks. Areas tested 
are: Controller, data write/read, seek test, auto¬ 
matic error correction(ECC), random reads and 
media defects. Interactive help. Excellent error 
detection and isolation. $49.95 + ship. VISA/MC 
accepted. 


QNTRPCH 

jm—L COMPUTER SYSTEMS INC. 


Ontrack Computer Systems, Inc. 

6222 Bury Drive 
Eden Prairie, MN 55344 
(612)937-1107 

THE NEWMAN UTILITIES 

50 utils includes help system below and disk + 

system utilities $19.95 

EZRUN menu. Run 1-36 programs $19.95 

CACHER. speedup disk access 10X $19.95 

HELP system for DOS 3.1 + add your own $9.95 

All $45, $2 demo. 15 day MB guar., $2 Ship 

NEWMAN COMPUTER 

2 Briar Mills Drive Suite 2-A 

Bricktown, NJ 08724 

(201)458-5169 


SCREEN UTILITIES 

EASILY ADD COLOR OR MONOSCREENS TO 
ANY ASSEMBLY ROUTINE. Our prgms lets you 
create them, or capture them from any other prgm 
for reuse-all WITHOUT Programming! Screen 
sourcecode automatically generates. Link any 
num. of screens into your pgm. & access when 
desired. Supports all color/char/attr & moni¬ 
tors. Kbd template, manual, PC/AT/28K. $back 
guar. $35.00. 

CROSSWINDS SOFTWARE 
8621 Windjammer Drive 
Raleigh, NC 27615 
(919)847-1812 


REPRINTS AVAILABLE 

Quantity reprints of articles appearing 
in PC Tech Journal are available and 
will be prepared to meet any special 
requirements. Inquiries should be 
directed to Jennifer Locke, Reprints 
Dept., Ziff-Davis Publishing Co., 1 Park 
Ave., New York, New York 10016 
Phone 212-503-5447. 
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Hands-on PC Networks 
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Sponsor: Integrated Com- 
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America, Inc., 8 Windsor 
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ference Chairman, Geac 


90231; 800/421-8166, in 


December 10 



Computers, 350 Steelcase 

December 9-11 

Canada 800/267-7014 


Computer Application 

IS 


Road W, Markham, Ontario, 

Expert Systems ’86 



in Health Care 



Canada L3R 1B3; 

Brighton, England 

January 21-23 


San Francisco, CA 
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Sponsor: British Computer 

Principles of Program¬ 


(May 13-16, 1987) 




Society Specialist Group on 

ming Languages 


Sponsor: American Asso¬ 



December 8-9 
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Munich, Germany 


ciation for Medical Sys¬ 



PC as a Programmer/ 

Contact: Expert Systems 86, 
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Analyst Workstation 

Clearway International MSM 

SIGPLAN and Gesellschaft 


Submit papers to: AAMSI, 


San Francisco, CA 

Ltd., Conference House, 9 

fur Informatik 


1101 Connecticut Avenue 


Sponsor: Digital Consulting 
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Contact: Steve Muchnick, 


NW, Washington, DC 
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415/960-7233 


uecemoer o 

Computer Graphics ’87: 


617/470-3880 
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Implementing Local 

Micro-mainframe Links 


Philadelphia, PA 



Local Area Networks and 
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Micro-mainframe Links 

Anaheim, CA 

Sponsor: Integrated Com¬ 


Sponsor: National 



Washington, DC 

Sponsor: Integrated Com¬ 

puter Systems 


Computer Graphics 



Sponsor: National Data 

puter Systems 

Contact: Yolande Amundson, 


Association 



Communications 

Contact: Yolande Amundson, 

Manager Education Services, 


Submit entries to: NCGA 



Contact: Software Institute of 

5800 Hannum Avenue, P.O. 

5800 Hannum Avenue, P.O. 


Communications, 2722 



America, Inc., 8 Windsor 

Box 3614, Culver City, CA 

Box 3614, Culver City, CA 


Merrilee Drive, Fairfax, VA 


Street, Andover, MA 01810; 

90231; 800/421-8166, in 

90231; 800/421-8166, in 


22031; 703/698-9600 



617/470-3880 

Canada 800/267-7014 

Canada 800/267-7014 
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this card to 
receive advertisers’ 
product information. 
FREE. 
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Now’s an ideal time to 
consider having us start 
you as a PC Tech Journal 
subscriber. 

13 issues cost you only 
$26.70...a savings of 
50% off the cover price. 
Special PC Tech Journal 
Directory published in 
November included with 
your subscription! Just 
check the box at the 
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Power through your most complex 
programs at pulse quickening speed! 
Based on the Intel 80386 32 bit 
microprocessor, the ACCESS 386 
personal computer from Advanced 
Logic Research, Inc. more than 
triples your processing capabilities 
when compared to 80286 based 



A 32 bit interleave memory data 
path eliminates through put 
slowdowns by doubling the flow 
capacities of 80286 16 bit systems. 
This memory through put, plus the 


speed of a 16MHz 80386 CPU will 
streak through industry standard 
software faster than anything else! 

Access 386 is the new standard 
of "advanced technology” in per¬ 
sonal computers - the standard by 
which all future PC technology will 
be measured. Advanced Logic 
Research, Inc. sets the pace of 
the future with the introduction of 
Access 386 in three configurations 
based on these impressive features: 


PERFORMANCE 


• 80386-16 32 bit Processor 

• 16MHz CPU Speed 

• Optional 80287-lOMHz (80387 
Socket installed) 

• 512Kb 32 bit Interleave RAM 

• Phoenix BIOS 

• 1.2 MB Floppy Disk Drive 

• Serial Port 

• Parallel Port 

• AT Style 84 Switch Keyboard 

• 8 System Expansion Slots 


Advanced Logic Research offers 
a full line of XT™/AT™ compatible 
microcomputers designed to satisfy 
your need for speed. Get the powerto 
finish first-call for information on your 
local ALR dealers (714) 581-6770 
NOW! 

XT. AT are registered trademarksof International BusinessMachinesCorporation. 


CIRCLE NO. 116 ON READER SERVICE CARD 

Advanced Logic Research, Inc. 

10 Chryslei; Irvine, California 92718 - (714) 581-6770 

FAX: (714) 581-9240 - TELEX: 5106014525, Answer back Advanced Logic 
In Canada contact ALR (416) 229-6477 

















































The Launch Of Our 
I New Flagship: 

: IS ftr > iwaiw\ v lllls# ■*». v 


Customizable, Expandable, and Responsive CROSSTALK* Mk.4 

It takes a powerful, flexible PC communications program to cut 


through the sea of incompatible systems you face today 


CROSSTALK® Mk. 4 has what it takes. More protocols — 
X.PC, Xmodem, Kermit, and our own CROSSTALK. More 
terminal emulations, including complete IBM 3101, DEC 
VT-100, and TeleVideo 900 series. Concurrent com- 
| i munications capability — up to 15 sessions. Error 

II ' checking at high speeds. Beginners can use the 
' l^i, , simple menus, a clear help system, and prepared 
|| feA script files that help extract data from many 

H fiuf popular information utilities. Experts can use 

||l |k i| H the powerful command programming 

I language to create extensive, customized 

lil 1 • ’ ’ scripts. ” A unique modular architec- 

mmmm i : *** means we can <&&& add new 

WmmMfflmmmi Jim. ■. capabilities by phone. So 

CROSSTALK Mk. 4 may be the 
fe launch of more than just today ’ s 

standard in PC com- 
munications .It’s probably 
tomorrow’s as well. • 


iMICROSTUFi 


1000 Holcomb Woods Parkway 
Roswell, Georgia 30076 
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